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Abstract 
 
This dissertation examines the impact of a reduction in the minimum price increment on 
market quality and price impact in the 3 Year Commonwealth Treasury Bond Futures 
contract. Prior to the tick size reduction, the minimum tick was one basis point. However, as 
of December 15, 2006, the minimum price increment was reduced to half a basis point. Using 
two data sets, the first provided by SIRCA and the second a proprietary data set provided by 
the Sydney Futures Exchange, this study is the first to examine how a reduction in minimum 
tick affects both market quality and price impact in a futures market setting.  This thesis 
contributes to, and extends, the literature on minimum tick size reductions in several ways. 
First, this thesis extends the tick size literature into futures markets. Second, the proprietary 
data set allows an analysis of how the reduction in tick size affects the price impact of 
institutional trade packages. Finally, this dissertation is the first tick size study to consider 
both the seasonality in bond futures trading as well as the virtual round-the-clock trading of 
futures. Results indicate that bid-ask spreads and quoted depth are significantly reduced after 
the tick reduction. While the price impact of small trades is insignificantly different from zero 
in all periods examined, after the tick size reduction, large trade packages experience 
reductions in price impact. These findings suggest that overall market quality has improved 
after the reduction in minimum tick. The improvements in market quality are isolated to the 3 
year bond futures contract, with minimal variations in control contracts. Robustness tests 
isolate market quality improvements to the 3 year bond futures and attribute the improvement 
to the reduction in minimum tick. 
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1. Introduction 
 
 The provision of liquidity in financial markets draws significant attention from both 
academics and market practitioners. One of the main aspects of liquidity is the minimum 
price increment allowable. Several financial exchanges worldwide have reduced the 
minimum tick to promote additional liquidity. This has led to considerable research 
examining the impact of a tick size reduction on market quality. In a seminal paper, Harris 
(1994) hypothesises that a reduction in tick size is dependent on the level of trading activity 
in a given security. Actively traded securities are more likely to benefit from a lower tick 
size, while market quality in infrequently traded instruments may be adversely affected by a 
tick size reduction. Goldstein and Kavajecz (2000) examine a reduction in the minimum tick 
on the New York Stock Exchange (NYSE). They find significant improvements in liquidity 
for highly liquid stocks, mainly in the form of reduced bid-ask spreads, while less liquid 
stocks are adversely affected by the finer pricing grid, experiencing increased bid-ask spreads 
and lower quoted depth. Aitken and Comerton-Forde (2005) confirm these findings for stocks 
trading on the Australian Stock Exchange (ASX)1.  
 While the hypotheses of Harris (1994) are generally supported in equities market 
literature, there is an absence of empirical studies on the impact of a tick size reduction in a 
futures market setting. Futures markets differ from equity markets in several important ways. 
Futures markets are more liquid than equity markets (Fleming, Ostdiek and Whaley, 1996). 
Futures markets are also dominated by institutional investors and have a much lower 
probability of private information (Frino and Oetomo, 2005; Gorton and Pennacchi, 1993; 
Subrahmanyam, 1991). These factors are likely to affect bid-ask spreads and quoted depth, 
and thus may affect the impact of a tick size reduction on market quality.  
                                                              
1 For further literature on tick size reductions see Jones and Lipson (2001), Bessembinder (2003), Chakravarty, 
Panchapagesan and Wood (2005) and Bacidore (1997). 
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 This dissertation extends the literature by examining market quality around a tick size 
reduction in a futures market setting. Specifically, this study examines the change in market 
quality for the 3 Year Commonwealth Treasury Bond Futures (3 year bond futures), trading 
on the Sydney Futures Exchange (SFE), around the reduction in minimum tick on 15 
December, 2006.  
 Traditional proxies of market quality, including bid-ask spreads, quoted depth, trading 
volume and price volatility are compared around the move to half basis point trading. To 
control for contract-specific factors which affect bid-ask spreads and quoted depth, a 
multivariate model similar to Harris (1994) is estimated to control for changes in trading 
volume and price volatility. Similarly, Chordia, Roll and Subrahmanyam (2000) document 
that market-wide factors affect market quality. As both the 10 Year Commonwealth Treasury 
Bond Futures (10 year bond futures) and 90 Day Bank Accepted Bill Futures (90 day BAB 
futures) are potential substitutes for the 3 year bond futures, they are used as control contracts 
to separate the effects of the move to half basis point trading from market-wide movements. 
This dissertation also combines the models of Harris (1994) and Chordia, Roll and 
Subrahmanyam (2000) to develop a new multivariate model that controls for both contract-
specific volume and volatility and market-wide variation.  
 Using a proprietary data set, provided by the SFE, this study examines changes in 
price impact surrounding the tick size reduction. Chan and Lakonishok (1995) show that 
institutional investors separate large trade packages into smaller trades to control price 
impact. As this data set contains information on prices, volumes and trader identifiers, this 
study is able to reconstruct trade packages and determine how institutional investors are 
affected by the tick size reduction.  
 As futures trading exhibits significant seasonal patterns, a year-on-year comparison of 
market quality and price impact is undertaken. Also, due to the prevalence of overnight 
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trading on the SFE, this study examines market quality during night trading sessions. These 
additional tests provide a more robust examination of the impact of a tick size reduction on 
market quality in a futures market setting. 
 Concurrent to the reduction in the minimum tick in the 3 year bond futures, 
transparency is increased from the best three prices on both sides of the limit order book to 
the best five prices. Prior to the structural changes, over 99 percent of all trades executed 
against the best prevailing quotes in the limit order book, and all trades are executed within 
the best two quotes. It is unlikely that the change in transparency has any impact on market 
quality. However, to ensure that the reduction in minimum tick is the sole contributor to the 
change in market quality, the change in transparency in the 10 year bond futures in 2003 is 
examined. As these contracts are potential substitutes (over 70 percent of participants 
common to both), and both trade on exactly the same platform, results from this experiment 
are applicable to the current study.  
The remainder of this dissertation is structured as follows. Chapter 2 presents a brief 
outline of the institutional details of the Sydney Futures Exchange. Chapter 3 presents a 
review of the previous literature on tick size reductions and price impact, in both equity and 
futures markets, and outlines several hypotheses tested in this thesis. Chapter 4 describes the 
data used and outlines the research design. Chapter 5 presents the results of the analysis, as 
well as several robustness tests. Chapter 6 examines the issue of an increase in transparency 
in the 10 year bond futures contract in 2003. Chapter 7 concludes and provides suggestions 
for future research.  
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2. Institutional Details 
 
The Sydney Futures Exchange (SFE) operates a fully automated electronic limit order 
book. It is ranked in the top 20 futures and options exchanges globally based on contract 
volume. Currently there are over 50 different futures contracts being traded on the SFE. This 
study focuses on the 3 Year Commonwealth Treasury Bond Futures, and specifically, the 
transition to half basis point trading in the March 2007 contract. 
 The 3 Year Commonwealth Treasury Bond Futures and 10 Year Commonwealth 
Treasury Bond Futures trade on a quarterly cycle starting on either the 15th of December, 
March, June or September. Also traded on the SFE are 90 Day Bank Accepted Bill Futures 
which trade on a quarterly cycle expiring on the second Thursday of the delivery month 
(again December, March, June and September).  Settlement occurs within three days of the 
quarterly expiration date. As the underlying for all three contracts relates to interest rates in 
Australia, these contracts are viewed as potential substitutes for hedging purposes.  
 Prior to the change to half basis point trading, the minimum price increment for 3 year 
bond futures was one basis point. At the commencement of the March 2006 contract, the SFE 
introduced trading at half basis points for the last five days of the contract. This was to 
accommodate the increased trading volume during the rollover period. Trading conducted 
during the rollover period is significantly different to “regular” trading as it is predominantly 
for liquidity motivated purposes (see Frino and McKenzie, 2002). Prior to the move to half 
basis point trading, the best three prices on the bid and ask  side of the limit order book were 
visible to all participants. 
Starting with the March 2007 contract, the 3 year bond futures contract moved to 
permanent half basis point trading. The SFE states that the reason for this was primarily to 
accommodate the needs of traders but also because the contract was constricted by the 
Page | 11  
 
minimum tick size. To retain a consistent level of visibility in the order book, transparency on 
both sides of the limit order book increased from three to five price steps. This 
contemporaneous change is a contentious issue for this study and will be discussed in detail 
throughout this dissertation.  
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3. Literature Review 
 
This section provides a review of literature regarding tick size reduction and price 
impact. Tick size reduction is examined both theoretically and empirically in the literature, 
with studies primarily focusing on equities markets. Price impact is an issue which has 
evolved throughout the literature as new methods are developed to gain a more thorough 
understanding of price impact in both equities and futures markets. 
 
3.1. Tick Size Reduction 
Harris (1994) is the seminal study of the impact of a change in the minimum price 
increment on bid ask spreads. He notes that previous empirical work on the determinants of 
bid ask spreads does not take into account tick size2. Harris examines the impact on bid ask 
spreads, quoted depth and trading volume caused by a halving of the minimum tick on the 
NYSE. Harris assumes that in a market which is often trading at the minimum price 
increment, a decrease in minimum tick could result in a more efficient market. He 
hypothesises that in the event of a reduction in tick size, dealers may be willing to quote 
smaller orders in order to maximise their gains. Also, quote matching may become more 
prevalent as the cost of front-running is reduced.  
Harris finds a strong correlation between the inverse price level and the bid ask 
spread. He notes that the correlation is high because the variation in price levels is relatively 
high compared to the variation in relative spreads. Further, he finds a strong correlation 
between volume and spreads. Finally, Harris postulates that the importance of the change in 
the minimum price variation is related to the size of the tick relative to the stock3. The bid ask 
                                                              
2 At this time, the NYSE had a tick of $1/8. 
3 Harris postulates that tick size, as a proportion of total stock price, can have varying influences on the market 
quality for that stock. 
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spread should be positively related to the tick size, especially in the case of trading being 
constricted at the minimum tick.  
Golstein and Kavajecz (2000) examine the June 1997 move by the NYSE to reduce 
tick sizes from eighths to sixteenths, providing a thorough cross sectional study of how tick 
size reductions impact stock groups as well as market participants. Results indicate a 
significant decline in average quoted and proportional bid-ask spreads and average quoted 
depth. The authors find that reductions in quoted spreads and depth are greatest for frequently 
traded stocks, while average quoted and limit order spreads increase for the most infrequently 
traded stocks, consistent with Harris’s (1994) hypothesis regarding trading activity and tick 
size changes. Depth at the best prices decreases with the largest decline in the most frequently 
traded stocks. Results also indicate a decline in cumulative depth for frequently traded stocks, 
with little variation across stock groups. Overall, results support the hypotheses of Harris 
(1994) that tick reductions are most beneficial for more actively traded stocks, while illiquid 
stocks experience a decline in market quality.  
Jones and Lipson (2001) also examine the June 1997 tick size reduction on the NYSE. 
Like Goldstein and Kavajez (2000), they find that quoted and effective spreads, and quoted 
depth, decline post-period.  However, the authors find that trading costs increase after the tick 
size is halved, indicating that quoted and effective bid-ask spreads are not an adequate 
measure of market quality. This is particularly true for institutional investors, as it is common 
practice for institutions to separate large orders into several smaller trades to minimise price 
impact. To address these issues, Jones and Lipson examine a large sample of proprietary 
trading by institutions. They find that while small traders may have benefitted, large orders 
consisting of over 10,000 shares are more expensive to execute after the tick size is halved, 
with one way transactions costing an addition 3.4 basis points. Orders exceeding 100,000 
shares cost a third more after the tick size reduction.  Isolating the effect of the tick size 
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reduction from individual firm characteristics and order types, the authors find that across all 
firms, average execution costs increase by 22.5 basis points. This paper has significant 
implications for the study of tick size reductions in futures markets, as it shows that 
institutions (which make up the vast majority of futures traders) experience significantly 
increased trading costs after the move to a finer pricing grid.  
Bessembinder (2003) extends the work of Goldstein and Kavajecz (2000) and Jones 
and Lipson (2001), studying the 2001 move to decimal trading on the NYSE and Nasdaq. By 
examining the change in an order driven and quote driven market, the author is also able to 
compare two market structures. Bessembinder finds that quoted spreads decline both across 
markets and across market capitalisation groups, with large capitalisation stocks in both 
markets experiencing the largest reductions. Conversely, quoted depth levels in both markets 
are substantially reduced. Intra-day return volatility is reduced after the move to decimal 
trading. Analysing trading costs, Bessembinder finds that average effective spreads for 
Nasdaq stocks remain unchanged after decimalisation, while NYSE stocks experience a 
decline in effective bid-ask spreads. While depth is reduced, a fall in effective bid-ask 
spreads, lower volatility and a general decrease in the costs of trading lead Bessembinder to 
conclude that overall market quality is increased. 
Similar to Jones and Lipson (2001), Chakravarty, Panchapagesan and Wood (2005) 
examine trading costs after the move to decimal pricing on the NYSE. Using proprietary data, 
the authors compare institutional transactions costs before and after the reduction in the 
minimum tick. Using the implementation shortfall measure of Perold (1988), they find that 
trading costs for institutional traders decrease by 32 percent. In contrast to Jones and Lipson 
(2001), Chakravarty, Panchapagesan and Wood find that total trading costs decline by 22.6 
basis points, with the greatest decrease in costs occurring in the largest size group. Consistent 
with previous literature, they find significant disparity between changes based on activity 
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levels, with stocks trading at minimum tick experiencing the greatest bid-ask spread 
reductions and illiquid stocks experiencing an increase in bid-ask spreads. Large traders who 
aggressively seek liquidity experience cost increases of 10 basis points, while large traders 
which execute orders over several days experience cost reductions of around 32 basis points. 
Bacidore (1997) address the decimalisation debate by analysing the move to decimal 
trading on the Toronto Stock Exchange (TSE) in April 1996. As the TSE had a tiered tick 
regime prior to the move to decimal trading, Bacidore examines differences in various levels 
of tick size changes. Results highlight that when ticks are reduced from and eighth to a cent, 
bid-ask spreads are reduced with no adverse effect on market quality, while for stocks which 
move from 5 cents to 1 cent, the reduction does not impact on market quality.  
The findings of Bacidore (1997) are supported by Smith, Turnbull and White (2006) 
who analyse the 2001 move to decimal trading on the TSE, finding that the move to decimal 
trading leads to reduced spreads, with an overall reduction in quoted spreads of 12 percent. 
The reduction in quoted spreads is greatest for the most actively traded stocks. The authors 
note that, unlike in Goldstein and Kavajecz (2000), the Toronto Stock Exchange does not 
experience a change in quoted depth. The reduction in bid-ask spreads, but not quoted depth, 
leads to a reduction in trading costs for large traders, consistent with Chakravarty, 
Panchapagesan and Wood (2005). 
Ahn, Cai, Chan and Hamao (2007) examine the 1998 reduction in tick size on the 
Tokyo Stock Exchange, and the resulting impact on liquidity and overall market quality.  
The Tokyo Stock Exchange is an order-driven market, and similar to Toronto, has a tiered-
tick regime. Results indicate a significant decrease of 20-60 percent for quoted bid-ask 
spreads across stocks, with no significant change in trading volume. Analysis of changes in 
bid-ask spreads across each size quartile show that the largest stocks, with the largest tick 
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size, experience the greatest tick size reduction, exhibiting an average quoted spread 
reduction of 51.09 percent.  
Aitken and Comerton-Forde (2005) also examine the reduction in tick size in a tiered 
tick regime on the Australian Stock Exchange (ASX), an order-driven market. Unlike 
previous studies, this study has a control group of stocks which do not undergo a tick size 
reduction, thus providing an ideal control sample. Results indicate that the reduction in bid-
ask spreads is greatest for lower capitalisation stocks. The largest stocks, with already small 
relative tick sizes, experience an increase in the average bid-ask spreads. The authors find 
that across all stocks, depth at the best bid and ask quotes is significantly lower following the 
move to smaller minimum price increments. The control sample experiences no significant 
change in either bid-ask spreads or quoted depth. Using the Aitken and Comerton-Forde 
(2003) measure of liquidity, the authors find that there is a dramatic increase in liquidity in all 
event groups, with the increase in liquidity diminishing as stock price increases (i.e. the 
stocks with the largest reduction in the relative minimum tick size experience the largest 
increase in liquidity).  
ap Gwilym, McManus and Thomas (2005) analyse the move to decimal trading for 
the UK Long Gilt Futures on the London International Financial Futures and Options 
Exchange (LIFFE). Prior to the move to decimal trading, this contract, traded at a minimum 
tick of ₤1/32. As of 11 May, 1998, the minimum price increment was reduced to ₤0.01. The 
authors postulate that the tick size reduction will lead to an increase price clustering, a 
reduction in average trade sizes and a reduction in quoted spreads, while mean daily traded 
volume will be unchanged. The LIFFE provides both an open outcry and electronic market 
for UK Long Gilt futures contract, and as such, the authors analyse each market separately. 
The results of the study indicate price clustering around orders that end in a “0”, 
primarily due to the commonality of the end digit in a decimal setting. Interestingly, the study 
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finds that quoted spreads increase after decimalisation, despite claims that the market was 
constricted at the minimum tick prior to the move to decimal trading. Further, the mean trade 
size across both markets is reduced, while daily volume traded increases only in the floor 
setting. These results, however, do not provide conclusive evidence as to the effect of a tick 
size reduction in a futures market setting. 
 
3.2. Price Impact  
Price Impact, as defined by Domowitz, Glen and Madhavan (2001), is the difference 
between the price at which a trade is executed and the price prevailing in the market had the 
trade not occurred. Price impact is an implicit cost of trading and a primary concern for all 
institutional investors. Previous literature indicates that bid-ask spreads and quoted depth may 
change when tick sizes are reduced. The literature on price impact around a tick reduction in 
equities markets is inconclusive. This study is the first to examine institutional trading costs 
after a tick size reduction in a futures market setting. 
Early studies into the price impact of trades, such as Kraus and Stoll (1972), 
Holthausen, Leftwich and Mayers (1987, 1990), Ball and Finn (1989) and Chan and 
Lakonishok (1993) focus on price changes surrounding large individual trades. However, 
Chan and Lakonishok (1995) show that large institutions execute large orders over several 
trades (“packages”), spanning periods that may last days or weeks. Consequently, Chan and 
Lakonishok (1995) use proprietary trading records of 37 large institutions to determine the 
price impact of trades and find relationships between trading costs and firm capitalisation, the 
size of packages and the firm engaged in trading. They find that the round trip cost of an 
institutional trade relative to the opening price of the first day of trade is 1.32 percent, and 
that execution costs are lower for larger firms. Finally, the authors also document an 
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asymmetry in price impact, with buy orders experience significantly greater price impact than 
sell orders.  
Aitken and Frino (1996) examine the price impact of institutional trading on the ASX. 
Their data set (from SEATS) contains broker identifiers and trade level data, allowing trade 
packages to be reconstructed. Using various benchmarks, as well as the VWAP of the 
package, the authors find that buy orders cost more than sell orders to execute. They also find 
that execution costs are higher for more complex trades and in less liquid stocks. The authors 
find strong a relationship between trading costs and broker identity, supporting prior 
literature.   Keim and Madhavan (1997) examine trading costs across manager styles, trade 
size and across markets. Similar to Chan and Lakonishok (1995), they find that buys incur 
greater price impact, and that investment style and trade size significantly affect trading costs.  
Domowitz, Glen and Madhavan (2001) analyse equity trading across 42 countries to 
determine the impact of different levels of volatility and market liquidity on institutional 
trading costs. Results indicate that trading costs are higher in developing countries with 
relatively new securities markets. Importantly, the paper shows that investment managers are 
conscious of trading costs, and alter their trading strategies depending on the market.   
Chiyachantana, Jain, Jian and Wood (2004) also examine price impact across 
countries. While Domowitz, Glen and Madhavan (2001) focus on a single period, this paper 
examines price impact in bull and bear markets, finding that price impact for institutional 
buys is greater than sell orders in bull markets, while the price impact of institutional sells is 
greater than buys in bear markets. Supporting prior literature, Chiyachantana, Jain, Jian and 
Wood (2004) show that trading costs are negatively related to a firm’s capitalisation and price 
level, while a positive relationship exists between trading costs, order complexity and 
volatility. 
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 Analysing the trading costs of fund managers around tick size reductions, Bollen and 
Busse (2006) provide empirical evidence on the relationship between trading costs and 
manager style. The authors study institutional trading costs before and after the 1997 
reduction from eighths to sixteenths, and the 2001 move to decimalisation, on US equity 
markets. They find that after each tick size reduction, trading costs for passive fund managers 
do not significantly differ while active fund managers experience a statistically significant 
increase in trading costs between 0.361 percent and 0.502 percent. Further, they find that 
trading cost increases are most pronounced for low capitalisation stocks.  
 There are limited studies on price impact in futures markets. Berkman, Brailsford and 
Frino (2005) and Kurov (2005) find that trades in futures markets contain information. 
Berkman, Brailsford and Frino (2005) examine single trades on the London International 
Financial Futures and Options Exchange. They conclude that both buy and sell orders have a 
small, but statistically significant, permanent price impact. Kurov (2005) examines average 
returns associated with trades on the Chicago Mercantile Exchange. Results indicate that after 
a single trade is executed, prices adjust to new permanent levels, suggesting that these trades 
are information motivated.  
Frino and Oetomo (2005) examine the price impact of institutional trading on the 
SFE. Following Chan and Lakonishok (1995), they analyse trade packages, although noting 
the higher levels of liquidity in futures markets, the authors reduce the trading gap used to 
reconstruct packages from five days to one day. Price impact in futures markets largely 
mimics price impact in equity markets, with costs increasing with trade size. However, the 
magnitude of price impact in futures markets is significantly lower than in equity markets, 
with the largest trades in 3 Year Bond Futures contracts costing an average of 2.14 basis 
points to execute. Information effects of trades are not statistically different to zero, implying 
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that price impact consists of only liquidity effects and that futures trading is not information 
motivated.  
A recent study by Frino, Kruk and Lepone (2007) reconciles the differences in 
methodology between Berkman, Brailsford and Frino (2005) and Frino and Oetomo (2005). 
Examining price impact around individual trades known to belong to trade packages, they 
find that trading in futures markets is information-motivated. However, when price impact for 
the entire trade package is calculated, they find no evidence of information, consistent with 
Frino and Oetomo (2005). They conclude that analysing individual trades in futures markets 
leads to biased results and that accurate price impact measurement requires the reconstruction 
of trade packages. 
 
3.3 Hypothesis Development 
The consensus from prior literature is that for very liquid instruments, bid-ask spreads 
tighten after a reduction in minimum tick. Further, as shown in Goldstein and Kavajecz 
(2000), instruments trading predominantly at the minimum tick experience significant spread 
reductions after a tick size reduction. This leads to the first hypothesis. 
 
H1: Bid-ask spreads will decrease after the reduction in minimum tick 
 
Considering the liquidity available in the limit order book and the findings of prior 
literature, including Aitken and Comerton-Forde (2005) and Jones and Lipson (2001), it is 
expected that quoted depth at the best bid and ask will fall, but overall depth in the order 
book will be largely unchanged. This leads to the following two hypotheses. 
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H2: Quoted Depth will be reduced at the best bid and ask quotes after the reduction in 
minimum tick 
 
H3: Total quoted depth visible in the limit order book will remain unchanged after the 
reduction in minimum tick 
 
 Consistent with Ahn, Cai, Chan and Hamao (2007), in such a highly liquid contract 
with substantial trading activity, a reduction in tick size, while lowering spreads, is unlikely 
to have a significant impact on the traded volume. 
 
H4: Trading Volume will be unchanged after the reduction in minimum tick 
 
 While Bessembinder (2003) finds that after the move to decimal trading on the 
NYSE, volatility is reduced, most studies find minimal impact on volatility. In such a highly 
liquid futures contract, the reduction in minimum tick is expected to have a similar effect. 
 
H5: Price volatility will be unchanged after the reduction in minimum tick 
 
 Bacidore (1997) finds that trading costs on the TSE are reduced after a reduction in 
the minimum tick. Similarly, Chakravarty, Panchapagesan and Wood (2005) find that after a 
reduction in the minimum price increment, trading costs for highly liquid securities decline. 
This leads to the final hypothesis. 
 
H6: Trading costs will be reduced for both large and small traders after the reduction in 
minimum tick  
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4. Data and Research Design 
 
4.1. Data 
This study employs two data sets to examine changes in market quality and price 
impact. The first is a trade-by-trade data set for the three interest rate futures contracts, 
provided by SIRCA. The data ranges from January 2002 to the expiry of the March 2007 
contract. The data contains the contract code, date and time of each trade, along with the 
price and volume transacted. It also provides order book data, with information on the prices 
and volumes of prevailing bid and ask quotes for the entire limit order book. For consistency, 
1-minute, 5-minute and 15-minute aggregate data sets are generated from this data4. For each 
interval, the last trade price, interval high and low prices, the volume traded and the time-
weighted bid-ask spread (explained below) are calculated. Further, the prevailing quotes and 
respective depth levels at the end of each interval are provided. The second data set, used to 
determine price impact around the tick size reduction, is explained in Section 4.4. 
 
4.2. Market Quality Univariate Testing 
  This dissertation compares the level of market quality around the reduction in 
minimum tick in the 3 Year Commonwealth Treasury Bond Futures. As futures trade on a 
quarterly expiration cycle, analysis is based on comparing the March 2007 contract to the 
December 2006 contract. The primary measures used to proxy for market quality are bid-ask 
spreads, quoted depth, trading activity and price volatility. Frino and McKenzie (2002) find 
abnormal levels of liquidity-motivated trading approaching expiry, primarily driven by the 
need to roll over positions from near to deferred contracts. Consistent with Frino and 
McKenzie (2002), the last five days prior to contract expiry are excluded from the analysis. 
                                                              
4 This aggregation was performed by SIRCA. 
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To control for potential market-wide events, the 10 Year Commonwealth Treasury Bond 
Futures and 90 Day Bank Accepted Bill Futures are also examined. These contracts are 
potential substitutes for the 3 year bond futures and provide an ideal control for this 
experiment. 
 Various measures of the bid-ask spread are examined, including the time-weighted 
bid-ask spread measure from McInish and Wood (1992), and used in Bacidore (1997) and 
Aitken and Comerton-Forde (2005), among others. The quoted spread5, as per McInish and 
Wood (1992), is calculated as follows: 
 
BASi= [(Aski-Bidi)/ 2]         (1) 
 
 
where Aski and Bidi are the best prevailing quotes in the market. This is calculated for every 
single quote revision and then weighted for how long the quotes prevailing are “alive” in 1-, 
5-, and 15-minute intervals. These time-weighted bid-ask spreads are averaged across the 
trading day and then averaged across each contract to determine the change in bid-ask 
spreads around the change in tick size. As the minimum tick in this market is considerably 
tighter than in equities markets, another spread measure used in Frino, Lepone and Wearin 
(2007) is calculated as follows: 
 
BASi = 
஺௦௞௜ି஻௜ௗ௜
ெ௜௡௜௠௨௠ ்௜௖௞௜
         (2) 
  
 
where Aski and Bidi are as above and MinimumTicki is the minimum price increment. Another 
integral component of liquidity is quoted depth. To examine quoted depth, this study focuses 
                                                              
5 Another spread measure commonly used is the effective spread. As the SFE operates a fully automated 
electronic limit order book, all transactions occur at the quoted prices, so the effective spreads is equal to the 
quoted spread. 
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on (i) the change in depth at the best quotes, and (ii) the change in the total visible order book 
depth. The quoted best depth is calculated as follows: 
 
BestDepthi = PrevailingAskVolumei + PrevailingBidVolumei   (3) 
 
BestDepthi is measured as the combined quoted depth at the best prevailing bid and 
ask quotes at the end of each interval, and averaged over the day and then across each 
contract, allowing a comparison of the depth at the prevailing quotes before and after the 
move to half basis point trading. Total visible depth is calculated as follows: 
 
TotalDepthi = TotalAskVolumei + TotalBidVolumei     (4) 
  
Before the tick size reduction, the limit order book displayed the best three quoted 
prices and their respective depth levels, while after the move to half basis point trading, this 
increased to the best five price steps. This measure of total visible depth includes the best 
three quoted depth levels before the move to half basis point trading and the best five quoted 
depth levels after the tick size reduction. TotalAskVolumei and TotalBidVolumei are sampled 
at the end of each 15- minute interval and then averaged across the trading day and across 
each contract. 
 To examine changes in trading activity around the reduction in minimum tick, 
average daily traded volume and average trade size are compared before and after the 
reduction in tick size. To examine if the reduction in the minimum tick affects price volatility 
and, consistent with Bessembinder and Seguin (1992), volatility is calculated as follows: 
 
Volatilityi = ln 
஽௔௜௟௬ு௜௚௛௜
஽௔௜௟௬௅௢௪௜
        (5) 
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where DailyHighi is the highest traded price on day i, DailyLowi is the lowest traded price on 
the day, and ln represents the natural logarithm.  
 Trading in interest rate futures contracts is highly cyclical, with patterns emerging in 
each quarterly contract. Market activity and volatility follow seasonal patterns, and as such, 
the impact of a reduction in tick size may not be distinguishable from seasonalities in trading. 
To address this, a year-on-year analysis is conducted to test the robustness of the traditional 
pre-post analysis. Through a comparison of the March 2006 and March 2007 contracts, 
cyclical patterns are controlled, leading to a thorough examination of the reduction in tick 
size. Also, significant trading activity (approximately 30 percent) occurs during the night 
trading session. To further test the robustness of results, all analysis is conducted on the night 
trading session. 
 
4.3. Market Quality Multivariate Testing 
Harris (1994) argues that there are several factors which could impact on changes in 
bid-ask spreads, including the level of trading activity, volatility and volume. To control for 
these potential factors, a number of multivariate models are estimated. These models control 
for both contract-specific and market-wide factors which may influence market quality. As 
univariate analysis compares 3 year bond futures to the two control contracts, the regression 
models are estimated for all three contracts. These regression models allow for the effects of 
the tick size change to be isolated from other explanatory factors. The first models are 
derived from Harris (1994) and control for contract specific volume and volatility: 
      
      BASi = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility + ε  (6) 
      Ln(BestDepthi) = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility + ε  (7) 
      Ln(TotalDepthi) = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility + ε (8) 
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 For each equation, the dependant variable is (i) the time-weighted average bid-ask 
spread, (ii) the average best depth or (iii) the average total depth. BASi is the average time-
weighted bid-ask spread, the variable Ln(BestDepthi) represents natural logarithm of daily 
depth at the prevailing bid and ask quotes, while Ln(TotalDepthi) is the natural logarithm of 
average daily depth visible in the order book. Change is a dummy variable equal to 1 for the 
period post-change and 0 otherwise, Ln(DailyVolume) is the natural logarithm of the average 
daily volume and Volatility is the daily volatility, calculated as the log difference between 
daily high and low prices. The three equations are estimated separately for the 3 year, 10 year 
and 90 day BAB futures contract.  
Chordia, Roll and Subrahmanyam (2000) find that market-wide factors can influence 
liquidity in financial markets. Applying their method to this futures market setting, changes 
in bid-ask spreads and quoted depth in the 10 year bond futures and the 90 day BAB futures 
contracts can affect liquidity in the 3 year bond futures contract. Therefore, the following 
regressions are estimated: 
 
BAS3 = α0 + α1Change + α2 ControlBASi + ε    (9) 
Ln(BestDepth3) = α0 + α1Change + α2 Ln(ControlBestDepthi) + ε           (10) 
Ln(TotalDepth3) = α0 + α1Change + α2 Ln(ControlTotalDepthi) + ε        (11) 
 
where the dependant variables are as described for the first set of regressions. ControlBASi is 
either the average daily time-weighted bid-ask spread for the 10 year bond futures or 90 day 
BAB futures contract. The variables Ln(ControlBestDepthi) and Ln(ControlTotalDepthi) 
again represent average daily prevailing depth and total depth, respectively, in the 10 year 
bond futures and 90 day BAB futures contract. These three regressions are re-estimated using 
the control contracts (10 year bond and 90 day BAB) as dependant variables. 
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 To develop a more robust measure of the market-wide impact of volatility and traded 
volume in each contract, the factors derived by Harris (1994) in regression equations (6)-(9) 
are substituted into the Chordia, Roll and Subrahmanyam (2000) regressions, developed in 
regression equations (10)-(12). The resulting regressions (below) account for broad market-
wide and contract-specific factors that affect market quality.  
  
BAS3 = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi    
  + α4 Ln(ThreeVolume) + α5ThreeVolatility + ε              (12) 
Ln(BestDepth3) = α0 + α1Change + α2Ln(ControlVolumei) +α3ControlVolatilityi   
      + α4Ln(ThreeVolume) + α5ThreeVolatility + ε              (13) 
Ln(TotalDepth3) = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi    
       + α4 Ln(ThreeVolume) + α5ThreeVolatility + ε              (14) 
 
All variables are as described for previous regressions. The regressions are also 
estimated with the bid-ask spread and quoted depth measures for the 10 year bond futures and 
90 day BAB futures as dependent variables. 
 
4.4. Price Impact Univariate Testing 
To provide a more robust analysis of the impact of a reduction in tick size on market 
quality, this study also examines price impact of trades. A previous study of transaction costs 
on the SFE by Frino and Oetomo (2005) is replicated with the present data to compare the 
costs of trading before and after the move to half basis point trading.  
As shown in Chan and Lakonishok (1995), institutions usually break up large orders 
into packages of several trades. Therefore, as found in Frino, Kruk and Lepone (2007), 
analysing individual trades leads to biased results. Using proprietary data from the SFE, this 
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study also constructs trade packages. The data contain fields for date, time, price, trade 
direction (buy or sell), and volume, as well as an alphanumeric account code that identifies 
the investor behind each trade. The sample is restricted to trades in the near contract during 
daytime trading hours (although day and night trading are analysed as a robustness measure). 
Trades executed within 10 days of expiration of the contract are excluded from the analysis, 
as Frino & McKenzie (2002) show that these trades are likely to form part of rollover 
strategies. Also excluded are trades by locals, and single trade packages, as in Frino, Kruk 
and Lepone (2007). Packages are constructed if (i) they are executed by the same account, (ii) 
in the same direction and (iii) are no more than one trading day apart. Applying this system of 
identifying packages of trades, this study compares the price impact of trades before and after 
the move to half basis point trading in the 3 year bond futures contract. 
The total price impact of each package is as follows: 
 
 PriceImpacti = 
௏ௐ஺௉௜ିO୮ୣ୬୧୬୥P୰୧ୡୣ௜ 
଴.଴ଵ
             (15) 
 
where VWAP is the Volume Weighted Average Price (with the price of each trade weighted 
by the volume traded) of package i, and OpeningPricei is the opening price on the first day of 
package i. To maintain uniformity in each period, price impact of each package is scaled per 
basis point. Consistent with previous studies, including Chan and Lakonishok (1995) and 
Frino and Oetomo (2005), the total sample of packages is divided into four quartiles based on 
package size. The first group contains packages of 2-55 contracts, the second contains 
packages of 56-250 contracts, while the third and fourth group contain packages of 251-680 
and 681-9000 contracts, respectively.  
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4.5. Price Impact Multivariate Testing 
 Chan and Lakonishok (1995) find that there are a number of factors that affect the 
total cost of executing trade packages. To control for factors which influence the price impact 
of trade packages, the following regression is estimated: 
 
PriceImpacti = α0 + α1Change + α2PackageLengthi + α3Size2 + α4Size3 + α5Size4 + ε       (16) 
 
where PriceImpacti is as defined previously. Change is a binary variable taking the value of 1 
after the move to half basis point trading and 0 otherwise. As shown in Chiyachantana, Jain, 
Jian and Wood (2004), the longer the time taken to execute a package of trades, the greater 
the price impact. PackageLengthi is calculated as the total number of hours taken to execute 
the package. As Frino and Oetomo (2005) show, the size of a trade is linearly related to total 
cost. The dummy variable Sizei takes the value of 1 if the package is in the ith size quartile 
and zero otherwise, i equals 1 to 4. Sizegroup 1 is excluded from the regression to avoid non-
singularity. 
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5. Results 
 
5.1. Descriptive Statistics 
 Table 5-1 presents a comparison of market quality variables around the move to half 
basis point trading in the 3 year bond futures contract on the Sydney Futures Exchange. The 
pre-period is the December 2006 contract, commencing on the 16th of September and 
concluding on the 15th of December. The reduction in minimum tick occurs at the 
commencement of the March 2007 contract. The post-period commences on the 16th of 
December 2006 and concludes on the 15th of March 2007. The analysis is based on day time 
trading in near contracts only, with the five days prior to contract expiry excluded from the 
analysis. This is consistent with prior literature in futures markets, such as Frino and Oetomo 
(2005) and Frino, Kruk and Lepone (2007). 
Table 5-1 indicates that bid-ask spreads are significantly tighter after the reduction in 
minimum tick. Bid-ask spreads fall from 1 basis point in the pre-period to 0.51 basis points in 
the post-period. This is consistent with hypothesis H1 and previous studies analysing the 
impact of tick size reduction in liquid markets, such as Goldstein and Kavajecz (2000) and 
Jones and Lipson (2001). Analysing the Frino, Lepone and Wearin (2007) measure of bid-ask 
spreads per minimum tick, there is a slight increase in BAS from 1.004 ticks in the pre-period 
to 1.021 ticks in the post period, although this change is not statistically different from zero. 
Looking at the control contracts, there is no significant change in either measure of bid-ask 
spreads for the 10 year bond futures or 90 day BAB futures contract after the change in the 3 
year bond futures contract. The reduction in bid-ask spreads is isolated to the 3 year bond 
futures. 
 An analysis of quoted depth, both at the best prevailing quotes and throughout the 
visible limit order book, indicates a reduction in market quality. Consistent with hypothesis 
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H2, depth at the prevailing bid and ask quotes decreases from 9,337 to 2,647, a significant 
decrease of 6,689 contracts. This reduction of 71.6 percent is consistent with previous 
literature in equities markets, such as Bessembinder (2003), who finds a 74 percent reduction 
in NBBO quoted volumes for the most liquid stocks on the NYSE.  
Table 5-1 
Pre-Post Market Quality Indicators 
 
The table presents results for various market quality indicators around the move to half-basis point trading in the 
3 year bond futures contract. The variable Bid-Ask Spread is the time-weighted bid-ask spread in each contract, 
while BAS standardises the spread, dividing by the minimum tick in each contract. Best Depth presents the 
average quoted volume at the prevailing quotes, while Total Depth represents the total depth in the visible limit 
order book. Volatility is calculated as the log difference between daily high and low prices. The average daily 
volume traded in each contract is represented by the Volume variable. The sample consists of the December 
2006 and March 2007 contracts.  
 Bid- Ask Spread BAS Best Depth Total Depth Volatility Volume 
Panel A – Pre-period (16 September 2006- 10 December 2006) 
3 Year 0.0100 1.004 9,337 29,981 0.0382 53,901 
10 Year 0.0050 1.019 1,060 6,305 0.0366 24,543 
90 Day BAB 0.0101 1.007 10,741 25,917 0.0252 33,641 
Panel B – Post-period (16 December 2006- 10 March 2007) 
3 Year 0.0051 1.021 2,647 14,048 0.0390 50,331 
10 Year 0.0051 1.013 1,010 5,489 0.0413 27,273 
90 Day BAB 0.0101 1.012 12,326 31,473 0.0256 32,742 
Panel C – Change from pre-period to post-period 
3 Year -0.0049** 0.0170 -6,689** -15,933** 0.0008 -3,570 
10 Year 0.0001 -0.0060 -50 -816 0.0047 2,730 
90 Day BAB 0.0000 0.0050 1,585** 5,556** 0.0004 -899 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
 
It is worthwhile noting that this market is significantly more liquid than traditional 
equity markets. With an average trade size of 69.73 contracts, and over 99 percent of trading 
occurring at the best quotes (and all trades executed within the first two price steps), the fall 
in depth is not adversely affecting the average trader. Looking at the control contracts, there 
is a decrease of 50 contracts at the best prevailing quotes in the 10 year bond futures 
(although this is not significantly different from zero), while the 90 day BAB futures 
experience an increase of 1,585 contracts at the best quotes. This could indicate that limit 
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order traders moved from the 3 year bond futures contracts to the 90 day BABs. Overall, this 
71.6 percent decrease in depth at the prevailing quotes for the 3 year bond futures contract, 
while statistically significant, may not be as economically significant as an equivalent 
decrease in an equity market due to the significant levels of depth remaining at the best 
quotes.  
Similar results exist for total visible depth in the 3 year bond futures contract, with 
depth more than halving from 29,901 contracts in the December quarter to 14,048 contracts 
in the March quarter. However, as most trades occur at the best quotes, depth away from the 
best bid and ask is rarely used in executing trades. There is a significant increase of 5,556 
contracts in order book depth in the 90 day BAB futures market, confirming the results of 
depth at the best quotes, and again indicating that traders could be moving across contracts. 
Therefore, while total visible depth is significantly lower, it is arguable that this reduction is 
not economically significant. These results are not consistent with hypothesis H3. 
Average daily volume falls for the 3 year bond futures, from 53,901 contracts in the 
December quarter to 50,331 in the March quarter (although the reduction of 3,570 contracts is 
not significantly different from zero), and is consistent with hypothesis H4. There are minimal 
changes in volume traded in the control contracts. Table 5-1 also indicates that volatility is 
higher for all three contracts in the March 2007 contract, although the change is not 
significantly different from zero, supporting hypothesis H5. 
 
5.2. Multivariate Results 
 Harris (1994) identifies several factors (volume and volatility) that affect bid-ask 
spreads and quoted depth. Table 5-2 presents results from regressions which control for these 
factors. Results in Panel A indicate that the change to half basis point trading reduces the 
average bid-ask spread by 0.492 basis points, significant at the one percent level. Daily 
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volume does not significantly impact on bid-ask spreads, while volatility is negatively related 
to bid-ask spreads (significant at the five percent level). This supports the univariate results, 
suggesting that the reduction in tick size contributes significantly to the reduction in bid-ask 
spreads for the 3 year bond futures contract. Results for the 10 year and 90 day BAB futures 
bid-ask spread regression indicate that the change dummy variable is insignificantly different 
from zero. This confirms, as with the univariate results, that the reduction in bid-ask spreads 
is localised to the 3 year bond futures contract, and is consistent with hypothesis H1.  
 
Table 5-2 
Pre-Post Contract-Specific Regressions 
 
The table presents results from the following regression models: 
            BASi = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility 
Ln(BestDepthi) = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility 
Ln(TotalDepthi) = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility 
Where BASi represents the average bid-ask, Ln(BestDepthi) represents the depth at the prevailing quotes and 
Ln(TotalDepthi) represents the total visible depth in each futures contract. The dummy variable Change takes 
the value of 1 after the reduction in tick size and 0 otherwise. Ln(DailyVolume) is the natural logarithm of daily 
traded volume and Volatility is calculated as the log difference between daily high and low prices. The sample 
consists of the December 2006 and March 2007 contracts.  
 Intercept Change Ln(DailyVolume) Volatility R2 
Panel A: Bid-Ask Spreads 
BAS3 0.0100** -0.0049** 0.0000 0.0018* 0.8890 
BAS10 0.0056** 0.0000 -0.0001** 0.0177** 0.2612 
BASBAB 0.0102** 0.0000 -0.0000 0.0062 0.0199 
Panel B: Best Depth 
Ln(BestDepth3) 9.149** -1.4120** -0.0241 -3.914* 0.5374 
Ln(BestDepth10) 1.972** -0.2191 0.8853** -138.0** 0.4874 
Ln(BestDepthBAB) 7.499** -0.0490 0.30605** -37.17 0.0562 
Panel C: Total Depth 
Ln(TotalDepth3) 10.22** -0.8636** 0.0115* -2.191 0.4720 
Ln(TotalDepth10) 3.755** -0.3290 0.8826** -132.5** 0.5507 
Ln(TotalDepthBAB)   8.075** -0.0044 0.3237* -17.82 0.0966 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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Panel B of Table 5-2 presents results from the best depth regressions. Results confirm 
that the move to half basis point trading negatively impacts on depth for the 3 year bond 
futures contract, consistent with hypothesis H2. The volume control variable does not have a 
significant effect on quoted depth, while volatility is negatively related to depth.  Depth at 
the prevailing quotes in the 10 year bond futures contract is not significantly influenced by 
the change. Prevailing depth in the 90 day BAB futures contract, after controlling for volume 
and volatility, is unaffected by the tick reduction. Panel C presents results for the total depth 
regressions, which are consistent with the best depth regressions. The change dummy 
variable has a significantly negative coefficient in the 3 year bond regression and is consistent 
with hypothesis H3. The reduction in tick size does not affect the level of total visible depth in 
either the 10 year bond futures or 90 day BAB futures contract.  
 As with Chordia, Roll and Subrahmanyam (2000), the relationship between market-
wide liquidity proxies is estimated in Table 5-3. Results indicate that after controlling for 10 
year bid-ask spreads, there is a significant reduction in bid-ask spreads in the 3 year contract 
(dummy variable has a significantly negative coefficient). Similar results exist when bid-ask 
spreads in the 90 day BAB futures are used as a control variable. When these regressions are 
estimated with either the bid-ask spread in the 10 year or 90 day BAB futures as the 
dependent variable, the change dummy variable is significantly positive. This confirms 
univariate and initial regression results; the reduction in bid-ask spreads occurs only in the 3 
year bond futures contract. 
   
Page | 35  
 
 
 
 
 
 
Table 5-3 
Pre-Post Market-Wide Bid-Ask Spread Regressions 
 
The table presents results from the following regression model: 
     BASi = α0 + α1Change + α2 ControlBASi 
Where BASi represents the bid-ask spread in each futures contract. ControlBASi represents the control market bid-ask spread measures and the dummy variable, Change, 
takes the value of 1 after the reduction in tick size and 0 otherwise. The sample consists of the December 2006 and March 2007 contracts.  
 Intercept  Change  ControlBAS10  ControlBASBAB  ControlBAS3  R2 
BAS3 0.0086**  -0.0050**  0.2894*  -  -  0.8988 
BAS3 0.0078**  -0.0050**  -  0.2207*  -  0.8989 
BAS10 0.0032**  0.0009*  -  -  0.1827*  0.0663 
BASBAB 0.0035*  0.0033**  -  -  0.6577**  0.1550 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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Results of the best depth regressions are presented in Table 5-4. After controlling for 
depth in the 10 year bond futures contract (which has a strong positive influence on the 
prevailing depth in the 3 year bond futures), the best depth in the 3 year bond futures is 
significantly lower after the move to half basis point trading. When the prevailing depth of 
the 3 year bond futures is regressed against the prevailing depth of the 90 day BAB futures 
contract, a similar relationship exists (the change dummy variable is again significantly 
negative). Around the change to half basis point trading in the 3 year bond futures, depth in 
both the 10 year and 90 day BAB futures contracts is significantly higher, with the change 
dummy variable significantly positive in both regressions.   
 Total depth regression results are presented in Table 5-5. Consistent with the results in 
Table 5-4, the halving of the tick size has a significantly negative impact (at the one percent 
level) on total limit order book depth, with dummy variable coefficients of -0.6506 when 
controlling for depth in the 10 year bond futures market and -0.8337 when accounting for the 
90 day BAB futures contract. Overall, results from the regressions indicate that depth (both 
best and total) is significantly reduced after the structural change, and that the reduction is 
specific to the 3 year bond futures contract. 
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Table 5-4 
Pre-Post Market-Wide Best Depth Regressions 
 
The table presents results from the following regression model: 
Ln(BestDepthi)  = α0 + α1Change + α2 Ln(ControlBestDepthi) 
Where Ln(BestDepthi) represents the depth at the best prevailing quotes in each futures contract. Ln(ControlBestDepthi) represents the control market best depth. The dummy 
variable, Change, takes the value of 1 after the reduction in tick size and 0 otherwise. The sample consists of the December 2006 and March 2007 contracts.  
     Intercept  Change  Ln(ControlBestDepth10)  Ln(ControlBestDepthBAB)  Ln(ControlBestDepth3)  R2 
Ln(BestDepth3)  3.968**  -1.224**  0.7414**  -  -  0.8974 
Ln(BestDepth3)  4.365**  -1.305**  -  0.5144**  -  0.8949 
Ln(BestDepth10)  -0.9051**  0.0009**  -  -  0.1827**  0.6477 
Ln(BestDepthBAB)  -1.923*  1.574**  -  -  1.223**  0.6299 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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Table 5-5 
Pre-Post Market-Wide Total Depth Regressions 
 
The table presents results from the following regression model: 
Ln(TotalDepthi)  = α0 + α1Change + α2 Ln(ControlTotalDepthi) 
Where Ln(TotalDepthi) represents the total visible depth in each futures contract. Ln(ControlTotalDepthi) represents represents the control market total visible depth. The 
binary variable, Change, takes the value of 1 after the reduction in tick size and 0 otherwise. The sample consists of the December 2006 and March 2007 contracts. 
     Intercept  Change  Ln(ControlTotalDepth10)  Ln(ControlTotalDepthBAB)  Ln(ControlTotalDepth3)  R2 
Ln(TotalDepth3)  3.740**  -0.6506**  0.7501**  -  -  0.8728 
Ln(TotalDepth3)  4.835**  -0.8337**  -  0.5385**  -  0.8765 
Ln(TotalDepth10)  -1.102  0.5475**  -  -  0.9555**  0.7405 
Ln(TotalDepthBAB)  -3.725**  1.116**  -  -  1.346**  0.7251 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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Combining the effects of contract specific factors in Harris (1994), with those of the 
substitute contracts in Chordia, Roll and Subrahmanyam (2000), results of the regressions for 
bid-ask spreads are presented in Panel A of Table 5-6. After controlling for changes in 
volume and volatility in both the 3 year bond futures and 10 year bond futures contracts, the 
change dummy variable has a significantly negative coefficient of -0.0049 (significant at the 
one percent level). Volume traded in the 10 year bond futures contract has a significantly 
negative impact on bid-ask spreads. Estimating the model with the 90 day BAB futures 
contract as a control, the effects of the reduction in tick size have the same dummy variable 
coefficient of -0.0049, significant at the one percent level. The daily traded volume in the 90 
day BAB futures has a negative impact on bid-ask spreads in the 3 year bond futures. 
Regression results for the 10 year bond futures indicate no significant difference around the 
structural change, while the move to half basis point trading coincides with an adverse effect 
on spreads in the 90 day BAB futures contract. All explanatory variable coefficients are in 
their expected direction. 
 Controlling for the levels of trading activity and volatility in the 3 year bond futures 
contract, as well as for activity in the substitute contracts, Panel B of Table 5-6 presents 
results from the regressions for depth at the best prevailing quotes. The reduction in tick size 
has a significantly negative effect on depth at the prevailing quotes for the 3 year bond 
futures contract. Daily traded volume has a coefficient of 0.2419, while volatility in the 
contract has significant negative impact, with a coefficient of -65.42. When controlling for 
traded volume and volatility in the 3 year bond futures and 90 day BAB futures, the move to 
half basis point trading results in a significant reduction in depth at the best quotes. The 
regression for prevailing depth in the 10 year bond futures contract indicates a slight 
reduction in depth (although this is not statistically significant), while there is no change in 
depth (coefficient on the dummy variable of 0.0001) in the 90 day BAB futures. 
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 Panel C of Table 5-6 presents results for regressions on total depth. Controlling for 
traded volume and volatility in the 3 year and 10 year bond futures contracts, the move to half 
basis point trading has a significantly negative effect on total visible depth in the 3 year bond 
futures (significant at the one percent level). Results indicate that trading activity in the 3 year 
bond futures has a positive effect on total depth, while volatility has a negative effect, both 
significant at the five percent level. Similar results exist when using the 90 day BAB futures 
as the control contract. The move to half basis point trading has no effect on total visible 
depth in the 10 year bond futures contract or the 90 day BAB futures. Overall, after 
controlling for trading activity and price volatility, the reduction in bid-ask spreads and 
quoted depth is unique to the 3 year bond futures. 
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Table 5-6 
Pre-Post Combined Regressions 
 
The table presents results from the following regression models: 
BASi = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Ln(BestDepthi) = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Ln(TotalDepthi) = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Where BASi represents the bid-ask spread in each futures contract, Ln(BestDepthi) represents the depth at the best prevailing quotes and Ln(TotalDepthi) represents the total 
visible depth. The binary variable, Change, takes the value of 1 after the reduction in tick size and 0 otherwise. Ln(ControlVolumei) represents daily traded volume in each 
control contract and ControlVolatilityi represents daily volatility, calculated as the natural logarithm of the difference between daily high and low prices. Ln(ThreeVolume) 
and ThreeVolatility represent daily traded volume and volatility in the 3 year bond futures contract, respectively. The sample consists of the December 2006 and March 2007 
contracts. 
 Intercept Change 
Ln(Control 
Volume10) 
Ln(Control 
VolumeBAB) 
Control 
Volatility10 
Control 
VolatilityBAB 
Ln(Three 
Volume) 
Three 
Volatility R
2 
Panel A: Bid-Ask Spreads 
BAS3 0.0105** -0.0049** -0.0001** - 0.0047 - 0.0000 0.0089 0.8986 
BAS3 0.0103** -0.0049** - 0.0000 - -0.0002 -0.0001* 0.0101 0.8988 
BAS10   0.0056** 0.0000 -0.0001** - 0.0170** - 0.0000 0.0014 0.2621 
BASBAB   0.0107** 0.0001** - 0.0000 - -0.0105 -0.0002** 0.0312** 0.1382 
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  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
 
 
   
Panel B: Best Depth 
Ln(BestDepth3) 4.063** -1.606** 0.6802** - -93.66** - 0.2419** -65.42** 0.8642 
Ln(BestDepth3) 5.925** -1.670** - -0.1199 - 8.748 0.6634** -105.0** 0.8159 
Ln(BestDepth10) 1.975** -0.2711 0.9353** - -126.1** - -0.0395 -12.77 0.4814 
Ln(BestDepthBAB) 0.0107** 0.0001 - 0.0000 - -0.0105 -0.0002** 0.0312* 0.1382 
Panel C: Total Depth 
Ln(TotalDepth3) 5.598** -1.026** 0.6081** - -88.82** - 0.2239** -41.52* 0.7911 
Ln(TotalDepth3) 7.314** -1.095** - -0.1407 - 11.30 0.6194** -80.17** 0.7192 
Ln(TotalDepth10) 3.798** -0.3558 0.9466** - -124.9** - -0.0637 -4.956 0.5538 
Ln(TotalDepthBAB) 5.965** -0.2582 - -0.0404 - 1.687 0.7030** -79.49* 0.2563 
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5.3. Price Impact 
To determine whether the reduction in bid-ask spreads dominate the reduction in 
depth, price impact surrounding the change is examined. Results of the price impact analysis 
are reported in Table 5-7. Price impact, as defined by Domowitz, Glen and Madhavan (2001), 
is the difference between the price after execution and a pre-trade benchmark price, assuming 
the trade does not occur. As argued in Chan and Lakonishok (1995), this study combines 
individual trades into packages to determine total execution cost. All price impacts are in 
basis points. Looking at the descriptive statistics of packages, the average number of 
contracts traded per package, before and after the reduction in minimum tick, does not change 
significantly, with the smallest quartile averaging 15.1 contracts before the tick reduction and 
15.3 contracts after the reduction. The largest quartile indicates a slight decrease, from 1,966 
contracts to 1,881 contracts. There is a consistent improvement across each quartile in time 
taken to execute packages. However, packages are being broken into more trades in the post-
period, suggesting investors are trading smaller lots.  
 Looking at price impact results for purchases, there is no statistically significant 
difference in the first two quartiles, with execution costs being insignificantly different from 
zero. Price impact in the pre-period is 0.0975 and 0.0660 basis points for the first and second 
quartiles, respectively. The post-period costs of executing packages in the first and second 
quartiles are 0.0725 and 0.0691 basis points, respectively. The main improvements in 
execution costs occur in the larger quartiles. In the third quartile, price impact is significantly 
reduced. Before the tick size reduction there is a total cost of 0.2724 basis points. However, 
after the halving of the tick size, price impact is reduced to 0.1461 basis points, a significant 
reduction (at the five percent level) of 0.1263 basis points. The largest quartile exhibits the 
greatest reduction in price impact for purchases, falling from 0.4121 to 0.2784 basis points 
(significant at the five percent level). These results indicate that while there is no significant 
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reduction in costs for small packages, larger traders benefit greatly from the reduction in tick 
size, incurring significantly lower execution costs and having shorter execution times. 
 The price impact of selling any package size in the 3 year bond futures contract does 
not change after the reduction in minimum tick. Sales in the third quartile have a reduced 
price impact, falling from 0.0461 basis points to 0.0457 basis points, however, this reduction 
is statistically insignificant. Investors trading packages in the largest quartile of contracts 
experience no significant reduction in price impact after the move to half basis point trading, 
with price impact falling from -0.2176 to -0.2116.  
 The results presented in Table 5-7 provide only limited support for hypothesis H6, 
with price impact reductions isolated to large purchases, while smaller purchases and sales 
exhibit no statistically significant change in price impact after the move to half basis point 
trading. However, it should be noted that price impact costs for small purchases and small 
and medium sales in both periods are not significantly greater than zero, indicating an already 
extremely low price impact. 
   
Page | 45  
 
Table 5-7 
Pre-Post Price Impact 
 
The table presents the mean total price impact for the 3 year Commonwealth Bond Futures around the move to half basis point trading. Packages are divided into four 
quartiles based on total volume. In addition to price impact, the average number of contracts in each quartile, the time taken to execute each package and average number of 
trades per package are presented. The sample used is a proprietary SFE data set containing trade-by-trade information including volume and price of execution, as well as 
client codes, allowing for a construction of packages. Price impact is reported in basis points. 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
   
 2-55  56-250  251-680  681-9000 
 Buys Sells  Buys Sells  Buys Sells  Buys Sells 
Panel A – Pre-period (16 September 2006- 10 December 2006) 
Price Impact 0.0975 0.0440  0.0660 -0.0415  0.2724** -0.0461  0.4121** -0.2176* 
Average Package (Contracts) 15.12 12.19  128.3 124.5  452.7 429.5  1,966 1,958 
Duration (Hours) 0.446 0.120  0.168 0.121  3.41 2.94  5.69 5.97 
Average no. of Trades 3.56 4.39  4.64 5.05  6.14 5.67  13.14 13.29 
Number of observations 570 640  586 513  591 548  653 660 
Panel B- Post-period (16 December 2006- 10 March 2007) 
Price Impact 0.0725 0.0690  0.0691 -0.0521  0.1461* -0.0457  0.2784** -0.2116* 
Average Package (Contracts) 15.30 13.06  133.9 116.3  433.7 416.3  1,881 1,886 
Duration (Hours) 0.352 0.180  0.126 0.170  3.02 3.60  4.96 5.06 
Average no. of Trades 3.72 3.63  4.92 5.47  6.22 7.14  13.52 13.66 
Number of observations 505 503  600 617  595 592  548 492 
Panel C: Change from pre-period to post-period 
Price Impact -0.0250 0.0250  0.0031 -0.0106  -0.1263* 0.0004  -0.1337* 0.0060 
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5.4. Price Impact Multivariate Results 
 To isolate the effects of the reduction in tick size on price impact from other 
influences, such as the time taken to execute a package and the size of the package, a 
regression is estimated. Results are presented in Table 5-8. An analysis of the price impact of 
purchases indicates that the move to half basis point trading leads to a significant reduction in 
price impact. The change dummy variable has a significantly negative coefficient of -0.4066. 
There is a strong positive relationship between the time taken to execute a package and 
execution costs, and consistent with Chan and Lakonishok (1995), price impact increases 
with package size. These results are consistent with hypothesis H6. 
 Regression results for sales indicate that the move to half basis point trading has no 
significant impact on price impact, which is inconsistent with H6. There is a positive 
relationship between price impact and the time taken to execute packages, with a coefficient 
of -0.0176, significant at the one percent level. Further, the regression confirms that larger 
packages incur greater price impact. Overall, the regression results confirm the univariate 
results. Purchases are significantly cheaper to execute after the reduction in minimum tick, 
while sales are equally cheap to execute before and after the change. 
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Table 5-8 
Pre-Post Price Impact Regressions 
 
The table presents the results of the following regression model: 
PriceImpacti = α0 + α1Change + α2PackageLengthi + α3Size2 + α4Size3 + α5Size4 
Where PriceImpacti is calculated as the difference between the VWAP of a package and the open price on the 
first day of trade. To account for the impact of a move to half basis point trading, the dummy variable Change 
takes the value of 1 after the reduction in tick size and 0 otherwise. Consistent with previous literature, the 
variable PackageLengthi controls for the time taken to fully execute a package. Further, each of the size dummy 
variables, Size2, Size3 and Size4 correspond to the package size quartiles. The sample consists of the December 
2006 and March 2007 contracts.  
 
 PriceImpactBuy PriceImpactSell 
Intercept -0.0909 0.1526* 
Change -0.4066** 0.0357 
PackageLengthi 0.0196** -0.0176** 
Size2 0.2094* -0.1257 
Size3 0.8702** -0.1493 
Size4 0.7392** -0.2837** 
R2 0.0235 0.0115 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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5.5. Robustness Tests- Year on Year Analysis 
To control for seasonal patterns in futures trading, and to provide a more robust 
analysis of the impact of a reduction in minimum tick size on market quality, the March 2006 
contract is compared to the March 2007 contract. Descriptive statistics are presented in Table 
5-9.  
Table 5-9 
Year-On-Year Market Quality Indicators 
 
The table presents results for various market quality indicators around the move to half-basis point trading in the 
3 year bond futures contract. The variable Bid-Ask Spread is the time-weighted bid-ask spread in each contract, 
while BAS standardises the spread, dividing by the minimum tick in each contract. Best Depth presents the 
average quoted volume at the prevailing quotes, while Total Depth represents the total depth in the visible limit 
order book. Volatility is calculated as the log difference between daily high and low prices. The average daily 
volume traded in each contract is represented by the Volume variable. The sample consists of the March 2006 
and March 2007 contracts.  
 Bid- Ask Spread BAS Best Depth Total Depth Volatility Volume 
Panel A – Pre-period (16 December 2005- 10 March 2006) 
3 Year 0.0100 1.000 7,269 24,147 0.0403 45,656 
10 Year 0.0051 1.024 729 4,368 0.0385 19,537 
90 Day BAB 0.0101 1.007 10,162 27,995 0.0199 25,747 
Panel B – Post- period (16 December 2006- 10 March 2007) 
3 Year 0.0051 1.021 2,647 14,048 0.0390 50,331 
10 Year 0.0051 1.013 1,010 5,489 0.0413 27,273 
90 Day BAB 0.0101 1.012 12,326 31,473 0.0256 32,742 
Panel C – Change from pre-period to post-period 
3 Year -0.0049** 0.0210 -4,622** -10,099** -0.0013 4,675 
10 Year 0.0000 -0.0110 282** 1,121** 0.0028 7,736** 
90 Day BAB 0.0000 0.0050 2,164** 3,478** 0.0057 -6,995 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
 
Results confirm original findings, with bid-ask spreads in the 3 year bond futures 
contract exhibiting a significant reduction of 0.49 basis points, while there is no change in the 
control contracts. The decrease in depth at the best prevailing quotes and in the visible limit 
order book supports earlier results. Depth in both substitute contracts increases from March 
2006 to March 2007. After controlling for seasonal patterns in trading, there is still no 
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significant change in volatility in any of the three contracts, while only volume in the 10 year 
bond futures contract is significantly different, with an increase of 7,736 contracts per day. 
When controlling for seasonal patterns in bond futures trading, results support the initial 
findings that the reduction in bid-ask spreads and quoted depth occurs only in the 3 year bond 
futures contract. 
 Table 5-10 presents regression results that control for the effects of contract-specific 
volatility and volume (consistent with Harris, 1994). Results for bid-ask spread regressions 
are presented in Panel A. A year-on-year analysis indicates that the tick size reduction has a 
significantly negative impact on bid-ask spreads, while both volume and volatility have no 
significant impact. The control contracts are not significantly affected by the tick reduction in 
the 3 year bond futures, with the coefficient for Change not significantly different from zero 
in either the 10 year or 90 day BAB futures contracts. 
The level of depth at the best prevailing quotes (Panel B) for the 3 year bond futures 
contract is significantly lower after the move to half basis point trading, supporting earlier 
findings.  Further, while the level of depth at the best quotes is significantly positively related 
to trading activity, there is no statistically significant relationship between volatility and 
prevailing depth levels. Depth at the best prevailing quotes in the 10 year bond futures and 90 
day BAB futures are not affected by the move to half basis point trading in the 3 year bond 
futures.  
 Results in Panel C indicate that the level of total visible depth in the 3 year bond 
futures is significantly lower after the move to half basis point trading, while the level of 
volume traded has a positive impact on depth in the order book. Depth in the limit order book 
for the 10 year bond futures and 90 day BAB futures is not significantly affected by the tick 
size reduction in the 3 year bond futures. These results confirm initial findings; the reduction 
in bid-ask spreads and quoted depth is isolated to the 3 year bond futures contract.  
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Table 5-10  
Year-on-Year Contract-Specific Regressions 
 
The table presents results from the following regression models: 
            BASi = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility 
Ln(BestDepthi) = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility 
Ln(TotalDepthi) = α0 + α1Change + α2 Ln(DailyVolume) + α3Volatility 
Where BASi represents the average bid-ask, Ln(BestDepthi) represents the depth at the prevailing quotes and 
Ln(TotalDepthi) represents the total visible depth in each futures contract. The dummy variable Change takes 
the value of 1 after the reduction in tick size and 0 otherwise. Ln(DailyVolume) is the natural logarithm of daily 
traded volume and Volatility is calculated as the log difference between daily high and low prices. The sample 
consists of the March 2006 and March 2007 contracts.  
  Intercept  Change  Ln(DailyVolume)  Volatility  R2 
Panel A: Bid-Ask Spreads 
BAS3  0.0076**  -0.0025**  0.0000  0.0007  0.8855 
BAS10  0.0056**  0.0000  -0.0001**  0.0131**  0.3006 
BASBAB  0.0102**  0.0000  0.0000  0.0015  0.0288 
Panel B: Best Depth 
Ln(BestDepth3)  8.261**  -0.5441**  0.0152**  2.962  0.3744 
Ln(BestDepth10)  0.8128  0.0590  1.004**  -122.8**  0.6188 
Ln(BestDepthBAB)  6.459**  0.0460  0.4538**  -5.742  0.1192 
Panel C: Total Depth 
Ln(TotalDepth3)  9.607**  -0.2863**  0.0119**  3.835  0.2293 
Ln(TotalDepth10)  2.510**  -0.0510  1.011**  -114.7**  0.6147 
Ln(TotalDepthBAB)    7.298**  -0.0177  0.4739**  16.81  0.1444 
* Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
 
 
Chordia, Roll and Subrahmanyam (2000) find that market-wide factors impact on 
liquidity. Table 5-11 presents the results for bid-ask spread regressions. Controlling for bid-
ask spreads in the 10 year bond futures (90 day BAB futures), results confirm that the move 
to half basis point trading has a significantly negative impact on bid-ask spreads in the 3 year 
bond futures, while a strong positive relationship exists between bid-ask spreads in the 10 
year bond futures (90 day BAB futures) and 3 year bond futures. The control contracts, 
however, both have a significantly positive relationship with the tick size reduction, 
Page | 51  
 
indicating that bid-ask spreads increase in these contracts after the 3 year bond futures moved 
to half basis point trading. 
Table 5-12 presents results of the impact of a reduction in tick size on the levels of 
depth at the best prevailing quotes. After controlling for depth levels in the 10 year bond 
futures (90 day BAB futures), the move to half basis point trading has a significantly negative 
impact on depth at the prevailing quotes in the 3 year bond futures. Conversely, the reduction 
in tick size has a positive relationship with prevailing depth levels in the control contracts. 
These regressions highlight the significant relationship between depth levels in each contract.  
Table 5-13 presents results of the effect of a tick size reduction on the levels of total 
depth visible in the limit order book. Controlling for total depth in the 10 year bond futures 
(90 day BAB futures), the move to half basis point trading still has an adverse effect on total 
limit order book depth in the 3 year bond futures. Similarly, the reduction in tick size in the 3 
year bond futures has a positive relationship with depth throughout the order book in the 10 
year and 90 day BAB futures contracts. Results from these regressions are consistent with 
earlier regressions; bid-ask spreads and quoted depth is significantly lower after the structural 
change.   
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Table 5-11 
Year-on-Year Market-Wide Bid-Ask Spread Regressions 
 
The table presents results from the following regression model: 
     BASi = α0 + α1Change + α2 ControlBASi 
Where BASi represents the bid-ask spread in each futures contract. ControlBASi represents the control market bid-ask spread measures and the dummy variable, Change, 
takes the value of 1 after the reduction in tick size and 0 otherwise. The sample consists of the March 2006 and March 2007 contracts. 
 Intercept  Change  ControlBAS10  ControlBASBAB  ControlBAS3  R2 
BAS3 0.0079**  -0.0050**  0.4181**  -  -  0.8986 
BAS3 0.0075**  -0.0050**  -  0.2093**  -  0.8987 
BAS10 0.0029**  0.0010**  -  -  0.2156**  0.1195 
BASBAB 0.0041*  0.0030**  -  -  0.5991**  0.1686 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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Table 5-12 
Year-on-Year Market-Wide Best Depth Regressions 
 
The table presents results from the following regression model: 
Ln(BestDepthi)  = α0 + α1Change + α2 Ln(ControlBestDepthi) 
Where Ln(BestDepthi) represents the depth at the best prevailing quotes in each futures contract. Ln(ControlBestDepthi) represents the control market best depth measures. 
The binary variable, Change, takes the value of 1 after the reduction in tick size and 0 otherwise. The sample consists of the March 2006 and March 2007 contracts.  
     Intercept  Change  Ln(ControlBestDepth10)  Ln(ControlBestDepthBAB)  Ln(ControlBestDepth3)  R2 
Ln(BestDepth3)  3.426**  -1.255**  0.8259**  -  -  0.8379 
Ln(BestDepth3)  3.175**  -1.058**  -  0.6176**  -  0.8768 
Ln(BestDepth10)  -0.5459**  1.094**  -  -  0.8018**  0.6841 
Ln(BestDepthBAB)  -1.479*  1.281**  -  -  1.204**  0.7434 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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Table 5-13 
Year-on-Year Market-Wide Total Depth Regressions 
 
The table presents results from the following regression model: 
Ln(TotalDepthi)  = α0 + α1Change + α2 Ln(ControlTotalDepthi) 
Where Ln(TotalDepthi) represents the total visible depth in each futures contract. Ln(ControlTotalDepthi) represents each of the control market total visible depth measures 
The binary variable, Change, takes the value of 1 after the reduction in tick size and 0 otherwise. The sample consists of the March 2006 and March 2007 contracts. 
        Intercept  Change  Ln(ControlTotalDepth10)  Ln(ControlTotalDepthBAB)  Ln(ControlTotalDepth3)  R2 
Ln(TotalDepth3)  3.083**  -0.6963**  0.8331**  -  -  0.8098 
Ln(TotalDepth3)  3.802**  -0.5484**  -  0.6126**  -  0.8329 
Ln(TotalDepth10)  -0.6206  0.6617**  -  -  0.8924**  0.7498 
Ln(TotalDepthBAB)  -2.525**  0.6872**  -  -  1.265**  0.7747 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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Regressions which combine the specifications of Harris (1994) and Chordia, Roll and 
Subrahmanyam (2000) are estimated for the year on year comparisons. Results are presented 
in Table 5-14. Panel A presents results for bid-ask spread regressions, and confirm the 
reduction in bid-ask spreads after the tick size reduction (change dummy variable is 
significantly negative). The move to half basis point trading has no effect on bid-ask spreads 
in either the 10 year bond futures contract or 90 day BAB futures, consistent with previous 
regressions. Panels B and C present results from the best depth and total depth regressions, 
respectively. After controlling for volatility and volume, the move to half basis point trading 
is associated with significantly lower depth levels (both best and total) in the 3 year bond 
futures. Depth at the best quotes in the control contracts are driven by volatility and traded 
volume, with the reduction in tick size having no effect on depth levels in either the 10 year 
or 90 day BAB futures. These results confirm earlier findings. 
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Table 5-14 
Year-on-Year Combined Regressions 
 
The table presents results from the following regression models: 
BASi = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Ln(BestDepthi) = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Ln(TotalDepthi) = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Where BASi represents the bid-ask spread in each futures contract, Ln(BestDepthi) represents the depth at the best prevailing quotes and Ln(TotalDepthi) represents the total 
visible depth. The binary variable, Change, takes the value of 1 after the reduction in tick size and 0 otherwise. Ln(ControlVolumei) represents daily traded volume in each 
control contract and ControlVolatilityi represents daily volatility, calculated as the natural logarithm of the difference between daily high and low prices. Ln(ThreeVolume) 
and ThreeVolatility represent daily traded volume and volatility in the 3 year bond futures contract, respectively. The sample consists of the March 2006 and March 2007 
contracts. 
 Intercept Change 
Ln(Control 
Volume10) 
Ln(Control 
VolumeBAB) 
Control 
Volatility10 
Control 
VolatilityBAB 
Ln(Three 
Volume) 
Three 
Volatility R
2 
Panel A: Bid-Ask Spreads 
BAS3 0.0106** -0.0050** -0.0001* - 0.0056 - 0.0000 0.0099 0.8987 
BAS3 0.0105** -0.0049** - 0.0000 - -0.0082 -0.0001* 0.0151* 0.8986 
BAS10   0.0056** 0.0000 -0.0001** - 0.0145** - 0.0000 -0.0020 0.3020 
BASBAB   0.0108** 0.0001* - 0.0000 - -0.0132 -0.0002** 0.0259* 0.1515 
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* Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
Panel B: Best Depth 
Ln(BestDepth3) 3.228** -1.089** 0.5117** - -157.7** - 0.4508** -7.829** 0.7766 
Ln(BestDepth3) 3.875** -1.281** - 0.0274 - 8.383 0.7706** -100.8** 0.7185 
Ln(BestDepth10) 0.969* 0.1397 1.013** - -144.2** - -0.0450 28.24 0.6223 
Ln(BestDepthBAB) 2.548* -0.2951 - 0.0317 - 59.76 1.010** 128.5** 0.3795 
Panel C: Total Depth 
Ln(TotalDepth3) 4.428** -0.6138** 0.5367** - -135.2** - 0.4002** -2.050 0.6836 
Ln(TotalDepth3) 5.221** -0.7505** - -0.0243 - 13.84 0.7632** -76.54** 0.5980 
Ln(TotalDepth10) 2.565** -0.0239 1.015** - -121.9** - -0.0162 9.596 0.6151 
Ln(TotalDepthBAB) 3.576** -0.2622 - 0.0272 - 55.62 0.9706** -91.96* 0.4142 
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A comparison of execution quality and price impact of institutional trades between the 
March 2006 and March 2007 contract is provided in Table 5-15, with results supporting the 
findings of the improvement in execution quality and price impact from the traditional pre- 
and post-period analysis. When controlling for seasonality, there is a marginal reduction in 
the number of contracts purchased for the two smaller quartiles, while the third and fourth 
quartiles exhibit an increase after the tick size is reduced. Further, while there is a slight 
reduction in the execution time of smaller trade packages, the larger quartiles do not exhibit 
any uniform changes, with an increase in the third quartile, and a slight reduction in the 
largest quartile.  
 An analysis of price impact provides a more thorough indication of whether market 
quality has improved, with all but the first quartile experiencing a statistically significant 
reduction in price impact for purchases, consistent with earlier findings. Execution costs for 
packages between 56 and 250 contracts are reduced by 0.1443 basis points, significant at the 
five percent level. This reduction is uniformly increasing, with execution costs decreasing by 
0.2723 basis points for packages containing between 251 and 680 contracts, while the largest 
packages exhibit a decrease of 0.3895 basis points, both statistically greater than zero at the 
one percent level. Results for sales across all four size categories indicate that price impact is 
not significantly different after the reduction in minimum tick. 
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Table 5-15 
Year-on-Year Price Impact 
 
The table presents the mean total price impact for the 3 year Commonwealth Bond Futures around the move to half basis point trading. Packages are divided into four 
quartiles based on total volume. In addition to price impact, the average number of contracts in each quartile, the time taken to execute each package of trades and average 
number of trades per package are presented. The sample used is a proprietary SFE data set containing trade-by-trade information including volume and price of execution, as 
well as client codes, allowing for a construction of packages. Price impact is reported in basis points. 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level.
 2-55  56-250  251-680  681-9000 
 Buys Sells  Buys Sells  Buys Sells  Buys Sells 
Panel A – Pre-period (16 December 2005- 10 March 2006) 
Price Impact 0.0597 -0.0220  0.2133* 0.0315  0.4184** -0.1108*  0.6679** -0.2607** 
Average Package (Contracts) 18.30 12.98  164.1 166.5  424.8 458.6  1,856 1,750 
Duration (Hours) 0.416 0.220  0.132 0.160  2.83 3.72  4.99 5.33 
Average no. of Trades 3.64 3.82  6.47 4.42  7.82 6.69  13.43 10.07 
Number of observations 493 562  562 601  508 583  570 497 
Panel B – Post-period (16 December 2006- 10 March 2007) 
Price Impact 0.0725 0.0690  0.0691 -0.0521  0.1461* -0.0457  0.2784** -0.2116* 
Average Package (Contracts) 15.30 13.06  133.9 116.3  433.7 416.3  1,881 1,886 
Duration (Hours) 0.352 0.180  0.126 0.170  3.02 3.60  4.96 5.06 
Average no. of Trades 3.72 3.63  4.92 5.47  6.22 7.14  13.52 13.66 
Number of observations 505 503  600 617  595 592  548 492 
Panel C: Change from pre-period to post-period 
Price Impact 0.0128 -0.0910  -0.1443* 0.0836  -0.2723** -0.0651  -0.3895** -0.0491 
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In addition to controlling for seasonality in patterns of trading, the regression in Table 
5-16 controls for the size of the package and the time taken to execute each package. 
Examining the buy-side regression, the move to half basis point trading has a significantly 
negative relationship with price impact, having a coefficient of -0.1606. The time taken to 
execute a package is positively related to execution costs, as is the size of the package. These 
findings are consistent with both the initial pre- and post- event study and prior literature of 
execution costs both in futures markets (Frino and Oetomo, 2005) and equity markets (Chan 
and Laknishok, 1995). Results from the sell-side are consistent with earlier findings, with the 
move to half basis point trading having no significant effect on execution costs. 
Table 5-16 
Year-on-Year Price Impact Regressions 
 
The table presents the results of the following regression model: 
PriceImpacti = α0 + α1Change + α2PackageLengthi + α3Size2 + α4Size3 + α5Size4 
Where PriceImpacti is calculated as the difference between the VWAP of a package and the open price on the 
first day of trade. To account for the impact of a move to half basis point trading, the dummy variable, Change, 
takes the value of 1 after the reduction in tick size and 0 otherwise. Consistent with previous literature, the 
variable PackageLengthi controls for the time taken to fully execute a package of contracts. Further, each of the 
size dummy variables, Size2, Size3 and Size4 correspond to the package size quartiles. The sample consists of the 
March 2006 and March 2007 contracts.  
 
 PriceImpactBuy PriceImpactSell 
Intercept -0.3243** 0.1016 
Change -0.1606** -0.0169 
PackageLengthi 0.0239** -0.0055 
Size2 0.3412** -0.0810 
Size3 0.6204** -0.0839 
Size4 0.7413** -0.2551** 
R2 0.0245 0.0028 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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5.6. Robustness Tests- Night Trading Analysis 
The SFE conducts two trading sessions in interest rate futures contracts. The day 
trading session operates between 8:30 am and 4:30 pm, while the night trading session is in 
operation between 5:10 pm and 7 am6. For robustness, this study compares market quality 
and price impact during night trading sessions before and after the reduction in tick size for 
the 3 year bond futures. Table 5-17 presents results regarding market quality in night sessions 
around the tick size reduction. 
Table 5-17 
Night Trading Market Quality Indicators 
 
The table presents results for various market quality indicators around the move to half-basis point trading in the 
3 year bond futures contract. The variable Bid-Ask Spread is the time-weighted bid-ask spread in each contract, 
while BAS standardises the spread, divided by the minimum tick in each contract. Best Depth presents the 
average quoted volume at the prevailing quotes, while Total Depth represents the total depth in the visible limit 
order book. Volatility is calculated as the log difference between daily high and low prices. The average daily 
volume traded in each contract is represented by the Volume variable. Results are presented for the comparison 
of December 2006 and March 2007 (March 2006 and March 2007 results are shown in parentheses).  
 Bid- Ask Spread BAS Best Depth Total Depth Volatility Volume 
Panel A – Post- period  
3 Year 0.0057 1.147 1,121 7,225 0.0444 18,052 
10 Year 0.0058 1.156 342 2,419 0.0512 11,998 
90 Day BAB 0.0107 1.057 7,498 26,427 0.0246 9,429 
Panel B – Pre-period  
3 Year 0.0103 1.021 4,186 15,930 0.0507 21,101 
 (0.0104) (1.027) (3,297) (12,930) (0.0454) (16,887) 
10 Year 0.0056 1.126 340 2,417 0.0521 10,545 
 (0.0060) (1.195) (271) (1,769) (0.0467) (8,021) 
90 Day BAB 0.0105 1.044 6,107 18,376 0.0274 10,929 
 (0.0105) (1.044) (6,246) (23,088) (0.0274) (7,371) 
Panel C – Change from pre-period to post-period 
3 Year -0.0046** 0.1260 -3,065** -8,705** -0.0063 -3,049 
 (-0.0047**) (0.1260) (-2,176**) (-5,705**) (-0.0010) (1,165) 
10 Year 0.0002 0.0302* 2.0 2.0 -0.0009 1,453 
 -(0.0002) (-0.0390) (71**) (650**) (0.0045) (3,978**) 
90 Day BAB 0.0002** 0.0124* 1,391** 8,051** -0.0028 -1,500 
 (0.0002**) (0.0123*) (1,253**) (3,339**) (0.0039) (2,057) 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
                                                              
6 This is during US daylight savings time, with trading hours during US non-daylight saving time between 5:10 
pm and 7:30 am. 
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Summary statistics presented in Table 5-17 support the initial day trading results. 
Three year bond futures exhibit a significant reduction in bid-ask spreads and quoted depth, 
while volatility and volume remain unchanged. There are no significant reductions in bid-ask 
spreads or quoted depth in the 10 year bond futures contract, while bid-ask spreads and 
quoted depth for the 90 day BAB futures increase significantly. These results hold both for 
the December 2006 to March 2007 and March 2006 to March 2007 comparisons. 
Controlling for both contract-specific and market-wide fluctuations, Table 5-18 
presents the results of the regression estimating the impact of the tick size reduction on bid-
ask spreads and quoted depth in all three contracts7. Results of the effect of the tick size 
reduction on bid-ask spreads are presented in Panel A. Results support initial findings, with 
the move to half basis point trading having a significantly negative effect on bid-ask spreads 
in the 3 year bond futures, while there is no change in bid-ask spreads in each of the control 
contracts after the move to half basis point trading. Analysing the results regarding quoted 
depth levels, the change has a significantly negative impact on both depth at the best quotes 
and throughout the limit order book in the 3 year bond futures. In both control contracts, the 
move to half basis point trading has no impact on quoted depth levels. The results are 
supported by the year on year regressions, presented in parentheses. 
                                                              
7 Both the Harris (1994) and Chordia, Roll and Subrahmanyam (2000) regression specifications are estimated. 
Results from this are consistent with results in Table 5-18 and from earlier in the dissertation. For conciseness, 
these results are not reported. 
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Table 5-18 
Night Trading Combined Regressions 
 
The table presents results from the following regression models: 
BASi = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Ln(BestDepthi) = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Ln(TotalDepthi) = α0 + α1Change + α2 Ln(ControlVolumei) + α3ControlVolatilityi + α4Ln(ThreeVolume) + α5ThreeVolatility 
Where BASi represents the bid-ask spread in each futures contract, Ln(BestDepthi) represents the depth at the best prevailing quotes and Ln(TotalDepthi) represents the total 
visible depth. The binary variable, Change, takes the value of 1 after the reduction in tick size and 0 otherwise. Ln(ControlVolumei) represents daily traded volume in each 
control contract and the variable ControlVolatilityi represents daily volatility, calculated as the natural logarithm of the daily high and low difference . Ln(ThreeVolume) and 
ThreeVolatility represent daily traded volume and volatility in the 3 year bond futures contract, respectively. The sample consists of night trading in the December 2006 and 
March 2007 contracts. Results for the March 2006 and March 2007 contracts are given in parentheses. 
 Intercept Change 
Ln(Control 
Volume10) 
Ln(Control 
VolumeBAB) 
Control 
Volatility10 
Control 
VolatilityBAB 
Ln(Three 
Volume) 
Three 
Volatility R
2 
Panel A: Bid-Ask Spreads 
BAS3 0.0138** -0.0045** -0.0004** - 0.1395** - -0.0003** 0.0367 0.8733 
 (0.0140**) (-0.0046**) (-0.0002) - (0.1788**) - (-0.0006**) (-0.0023) (0.8662) 
BAS3 0.0129** -0.0045** - 0.0000 - -0.0382 -0.0005** 0.0989** 0.8705 
 (0.0136**) (-0.0046**) - (0.0001) - (0.0057) (-0.0006**) (0.0993**) (0.8627) 
BAS10   0.0056** 0.0000 -0.0001** - 0.0145** - 0.0000 -0.0020 0.3020 
 (0.0098**) (0.0000) (-0.0005**) - (0.2331**) - (-0.0003) (-0.1020) (0.2649) 
BASBAB   0.0145** 0.0002 - 0.0000 - 0.0346 -0.0008** 0.1131* 0.2252 
 (0.0153**) (0.0001) - (0.0001) - (0.0761) (-0.0007**) (-0.0003) (0.3207) 
Page | 64  
 
 
 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
Panel B: Best Depth 
Ln(BestDepth3) 4.227** -1.391** 0.3925** - -105.4** - 0.4088** -30.85** 0.7971 
 (4.116**) (-1.125**) (0.2123) - (-157.4**) - (0.5252**) (66.92*) (0.7021) 
Ln(BestDepth3) 5.203** -1.369** - 0.0239 - 4.532 0.5301** -68.78** 0.7782 
 (4.449**) (-1.097**) - (0.0941) - (-21.69) (0.5206**) (-12.65**) (0.6778) 
Ln(BestDepth10) 1.887** -0.1855 0.7837** - -133.5** - 0.0634 -26.50 0.4114 
 (2.215**) (-0.0867) (0.6804**) - (-159.5**) - (0.0731) (26.07) (0.4257) 
Ln(BestDepthBAB) 4.770* -0.0211 - -0.0107 - -107.0 0.7362** -92.90* 0.1920 
 (3.583**) (0.1082) - (0.1205) - (-126.8*) (0.7383**) (11.17**) (0.3013) 
Panel C: Total Depth 
Ln(TotalDepth3) 5.831** -0.9457** 0.4093** - -89.25** - 0.3697** -56.85* 0.7911 
 (6.045**) (-0.6487**) (0.2039) - (-129.4**) - (0.4035**) (51.83) (0.5212) 
Ln(TotalDepth3) 6.871** -0.9029** - -0.0137 - -0.2733 0.5328** -86.15** 0.6812 
 (6.405**) (-0.6167**) - (0.0453) - (-15.60) (0.4719**) (-35.22*) (0.4874) 
Ln(TotalDepth10) 3.590** -0.2167 0.7772** - -126.8** - 0.1053 -26.59 0.4232 
 (4.234**) (0.0282) (0.5950**) - (-132.0**) - (0.0884) (41.75) (0.3635) 
Ln(TotalDepthBAB) 6.091** 0.1232 - -0.0545 - -105.8 0.7424** -90.55* 0.2184 
 (5.596*) (0.0288) - (-0.0020) - (-153.1**) (0.7489**) (4.694) (0.3037) 
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Despite previous literature on price impact in futures markets focusing on the day 
trading session, the SFE is essentially a 24 hour market, split into a day trading session (from 
8:30 am to 4:30 pm) and a night trading session (from  5:10 pm to 7 am). Of all volume 
traded, approximately 30 percent is executed during the overnight session, with trade 
packages often starting during the day and completed at night. To conduct a more robust 
analysis of price impact, the combined day and night trading sessions in the December 2006 
and March 2007 contract (March 2006 and March 2007 contract) are examined. To 
accommodate the longer trading period, instead of calculating the time taken to execute a 
package in hours, the number of days, as in Frino and Oetomo (2005), is applied. The results 
are presented in Table 5-19. 
 Examining the buy side, there is no significant change in the number of contracts 
traded across each of the quartiles, while the time taken to execute each package, measured in 
days, is not significantly different. Similarly, there is no significant increase in the average 
number of trades per package, with the exception of the largest quartile, which exhibits a 
slight increase. Price impact costs in the first two quartiles experience no significant change 
after the tick size reduction, while the third and fourth quartile experience significant 
reductions of 0.1898 (0.2233) basis points and 0.2503 (0.2220) basis points, respectively. 
These findings support the initial findings of this study.  
 An analysis of the sell side indicates no significant change among any of the 
execution quality indicators or price impact. The number of contracts per package and the 
duration of each package are almost identical in both periods. While there is a decrease in the 
number of trades per package in the two smaller quartiles and an increase in the larger 
quartiles after the change, these are not significantly different from zero. Price impact is not 
significantly different after the change. These results support the prior findings of this study, 
that price impact reductions are isolated to the larger quartiles of purchases.  
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Table 5-19 
Day and Night Price Impact 
 
The table presents the mean total price impact for the 3 year Commonwealth Bond Futures around the move to half basis point trading. Packages are divided into four 
quartiles based on total size. In addition to price impact, the average number of contracts in each quartile, the time taken to execute each package of trades and average 
number of trades per package are presented. The sample used is a proprietary SFE data set containing trade-by-trade information including volume and price of execution, as 
well as client codes, allowing for a construction of packages. Price impact is reported in basis points. Packages are constructed from both day and night trading sessions. 
Year-on-year results are presented in parentheses. 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
  2-55  56-250  251-680  681-9000 
  Buys Sells  Buys Sells  Buys Sells  Buys Sells 
Panel A: Pre-period  
Price Impact  0.0955 0.0044  0.1018 -0.0608  0.4924** -0.0472  0.6857** -0.2454** 
  (0.1081) (0.0595)  (0.2044*) (-0.0398)  (0.5259**) (-0.1085)  (0.6574**) (-0.2845**) 
Average Package (Contracts)  19.24 15.56  143.5 134.9  431.6 416.8  1,774 1,777 
  (31.27) (27.68)  (163.7) (160.7)  (410.42) (412.5)  (1,722) (1,553) 
Duration (Days)  1.25 1.47  1.30 1.44  1.313 1.32  1.55 1.58 
  (1.25) (1.11)  (1.26) (1.12)  (1.16) (1.16)  (1.34) (1.32) 
Average no. of Trades  3.52 4.29  4.72 4.99  6.01 5.76  13.14 13.03 
  (3.75) (3.06)  (6.19) (4.01)  (7.44) (5.98)  (11.76) (11.95) 
Number of observations  900 944  943 892  932 957  990 999 
  (873) (842)  (870) (879)  (883) (841)  (853) (784) 
Panel B: Post-period 
Price Impact  0.0833 0.0366  0.1072 -0.0108  0.3026** -0.0435  0.4354** -0.2204* 
Average Package (Contracts)  20.68 16.92  143.5 131.1  427.0 405.5  1,709 1,703 
Duration (Days)  1.21 1.44  1.27 1.40  1.28 1.36  1.504 1.49 
Average no. of Trades  3.68 3.62  4.69 4.69  6.43 7.11  14.71 13.55 
Number of observations  892 823  849 874  860 810  801 866 
Panel C: Change from pre-period to post-period 
Price Impact  -0.0122 0.0322  0.0054 0.0500  -0.1898* 0.0037  -0.2503** 0.0250 
  (-0.0248) (0.0229)  (-0.0972) (-0.0290)  (-0.2233*) (-0.0650)  (-0.2220*) (-0.0641) 
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The regression results, presented in Table 5-20, estimate the effect of the reduction in 
tick size on price impact on purchases and sales across both day and night trading, controlling 
for the size of each package and the time taken to execute each package. Analysing 
purchases, the reduction in tick size has a statistically significant negative impact on price 
impact, with a change dummy variable coefficient of -0.2908 (-0.1707), significant at the one 
percent level. Again, the time taken to execute a particular package, and the size of the 
package, is positively related to price impact. Sell regressions indicate that the move to half 
basis point trading has no significant impact on price. Further, the time taken to execute a 
package of sell trades is significantly positively related to price impact, with a statistically 
significant coefficient of -0.2715 (0.1295), as is the size of the package, with the largest 
quartile having a coefficient of -0.2394 (-0.2470), significant at the one percent level. These 
regression results support the prior findings of this study; the price impact of purchases is 
significantly reduced, while price impact of sales is not affected. 
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Table 5-20 
Day and Night Price Impact Regressions 
 
The table presents the results of the following regression model: 
PriceImpacti = α0 + α1Change + α2DayLengthi + α3Size2 + α4Size3 + α5Size4 
Where PriceImpacti is calculated as the difference between the VWAP of a package and the open price on the 
first day of trade. To account for the impact of a move to half basis point trading, the dummy variable Change 
takes the value of 1 after the reduction in tick size and 0 otherwise. Consistent with previous literature, the 
variable DayLengthi controls for the time taken to fully execute a package of contracts. Further, each of the size 
dummy variables, Size2, Size3 and Size4 correspond to the package size quartiles. The sample consists of night 
trading in the December 2006 and March 2007 contracts. Results for the March 2006 and March 2007 contracts 
are given in parentheses. 
 PriceImpactBuy PriceImpactSell 
Intercept -0.1867** 0.4000** 
 (-0.4965**) (0.1871*) 
Change -0.2908** 0.0276 
 (-0.1707**) (0.0355) 
DayLengthi 0.2500** -0.2715** 
 (0.3985**) (-0.1295**) 
Size2 0.1245 -0.0743 
 (0.1628) (-0.0449) 
Size3 0.3233** -0.0984 
 (0.2616**) (-0.0921) 
Size4 0.4627** -0.2394** 
 (0.4302**) (-0.2470**) 
R2 0.0115 0.0122 
 (0.0218) (0.0039) 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
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6. Increased Transparency Test 
 
Concurrent to the reduction in the tick size in the 3 year bond futures, visibility in the 
limit order book is increased from the best three quotes to the best five quotes. While over 96 
percent of all trading in both periods is executed at the best prevailing quotes and all trading 
is conducted within the best two quotes, to ensure that this has no impact on the study of the 
impact of the tick size reduction on market quality and price impact, an experiment is 
undertaken. This section presents results that document that the change in transparency has 
minimal impact on market quality, and thus the changes in liquidity and price impact 
documented throughout this thesis can be attributed to the reduction in minimum tick. The 
remainder of this Chapter reviews the literature pertaining to previous transparency changes 
and presents results from an experiment on a previous change in transparency on the SFE. 
 
6.1. Literature Review 
Lin (2006) examines the impact of a move from only showing the best bid and ask to 
showing the best five price levels on the Taiwan Stock Exchange (TSEC), a call auction 
market. Using measures such as the quoted half-spread, effective bid-ask spread and realised 
bid-ask spread as proxies for market quality, Lin finds that effective spreads decrease in the 
post period, indicating an improvement in liquidity. Interestingly, realised spreads do not 
exhibit a systematic decrease. The authors do not discuss changes in depth, and as realised 
spreads are unchanged, this could indicate that there is no significant impact of increasing 
transparency. Also, the paper focuses on the costs to individual investors, indicating that 
increased transparency improves market quality for small orders that only execute at the best 
bid and ask, with no real change in realised bid-ask spreads for larger orders which cut 
through the order book.  
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Madhavan, Porter and Weaver (2005) examine the 1990 change on the Toronto Stock 
Exchange, to increase transparency from one to four price steps on either side of the limit 
order book, finding that greater transparency does not improve market quality. Limiting the 
study to the stocks trading on CATS (an automated limit order book system), the authors find 
that after the move to increased transparency, bid-ask spreads widen. They find that 
transaction costs increase in the post-period, possibly due to traders’ reluctance to expose free 
options to other market participants, resulting in lower levels of depth in the limit order book. 
They also find an increase in price volatility. 
Bortoli, Frino, Jarnecic and Johnstone (2006) examine the January 2001 increase in 
transparency, from one to three price levels, on the Sydney Futures Exchange. This study is 
unique in that it is the first time a change in transparency affects all market participants 
equally (prior to the change, brokers, investors and market-makers were all restricted to 
viewing only the best bid and ask).  
Results indicate that depth at the best bid and ask decrease in the post period. 90 Day 
BAB futures experience a decline in depth of 39.3 percent, while the 3 year and 10 year bond 
futures contracts exhibit a decline of 37.8 percent and 34.1 percent, respectively. Bid ask 
spreads increase slightly, with the 90 day BAB futures and 3 year bond futures experiencing 
an increase of 1.14 percent, and a 1.82 percent increase for the 10 year contracts. Both daily 
volume and volatility increase after the change in transparency. After controlling for volume 
and volatility, the authors conclude that increased limit order book transparency results in a 
significant decrease in depth, although the increase in bid-ask spreads is not different from 
zero. The authors also find an increased proportion of market orders which are executed 
beyond the best prices on each side of the book, supporting their hypothesis that traders are 
less likely to display orders. 
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6.2. Transparency Results 
In 2003 the 10 year bond futures, which trade at 0.5 basis points, had an increase in 
transparency from three to five price levels. Analysis of the change in market quality around 
the increase in visibility in the 10 year bond futures contract follows on from the initial study. 
However, as the change occurs in the middle of the June 2003 contract, the sample is split 
into the 3 months before the increase in visibility (January 15, 2003 to April 14, 2003) and 
the 3 months after the increase (April 16, 2003 to July 15, 2003). The day of the change 
(April 15, 2003) is excluded. To maintain uniformity, total depth in both periods is taken at 
the best three price steps. A year-on-year analysis is also undertaken, and the results are 
presented in parentheses. The results of the market quality indicators are presented in Table 
6-1. 
Results in Table 6-1 indicate that the increase in transparency in the 10 year bond 
futures contract does not have a significant impact on bid-ask spreads, with reductions in both 
the bid-ask spread measure and BAS not significantly different from zero. Quoted depth at 
the best prevailing prices increases by 35 contracts after the change, significant at the one 
percent level. Further, the level of depth at the best three price steps is significantly higher, 
increasing by 110 contracts. Price volatility and volume are not significantly different after 
the increase in transparency. While this indicates that an increase in visibility has a positive 
impact on depth, an analysis of the 3 year bond futures contract indicates that this contract 
also exhibits similar increases in quoted depth after the increase in transparency, significant at 
the one percent level. These findings suggest that the increase in depth could be driven by 
market-wide effects, not by the increase in transparency.  
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Table 6-1 
Transparency Market Quality Indicators 
 
The table presents results for various market quality indicators around the increase in visibility in the 10 year 
bond futures contract. The variable Bid-Ask Spread is the time-weighted bid-ask spread in each contract, while 
BAS standardises the spread based on the minimum tick in each contract. Best Depth presents the average 
quoted volume at the prevailing quotes, while Total Depth represents the total depth in the visible limit order 
book. Volatility is the mean price volatility in each contract, measured as the natural logarithm of the daily price 
movement. The average daily volume traded in each contract is represented by the Volume variable. The pre- 
period is January 15, 2003 to April 14, 2003 while the post-period is April 16, 2003 to July 15, 2003. The year-
on-year pre-period is April 16, 2002 to July 15, 2002, with year-on-year results presented in parentheses. 
 Bid- Ask Spread BAS Best Depth Total Depth Volatility Volume 
Panel A – Pre-period 
10 Year 0.0057 1.179 149 506 0.0701 10,803 
 (0.0061) (1.458) (126) (420) (0.0799) (10,267) 
3 Year 0.0108 1.103 1,743 6,081 0.0688 35,877 
 (0.0112) (1.335) (1,257) (4,370) (0.0985) (35,111) 
Panel B – Post- period 
10 Year 0.0056 1.135 184 666 0.0615 12,440 
3 Year 0.0106 1.100 2,224 7,632 0.0649 40,798 
Panel C – Change from pre-period to post-period 
10 Year -0.0001 -0.0438 35** 110** -0.0086 1,637 
 (-0.0005**) (-0.3231**) (58**) (246**) (-0.0185**) (2,173) 
3 Year -0.0002 -0.0032 481** 1,551** -0.0039 4,921 
 (-0.0006**) (-0.2348**) (967**) (3,626**) (-0.0336**) (5,687) 
  * Significantly different from zero at the 5 percent level. 
** Significantly different from zero at the 1 percent level. 
 
Year-on-year results, in parentheses, confirm that changes in spreads, quoted depth, 
volume and volatility occur market-wide. A significant decrease of 0.0005 basis points for 
spreads in the 10 year bond futures contract is matched by a reduction of 0.0006 basis points 
in the 3 year bond futures. Quoted depth, both at the best quotes and throughout the limit 
order book increases market-wide, while volatility across both contracts is reduced in the 
post-period, significant at the one percent level. These results suggest an improvement in 
market quality cannot be isolated to the 10 year bond futures, and as a result, the increased 
level of transparency appears to have no effect on liquidity in this contract. 
To control for broader market movements, regressions (12), (13) and (14) are 
estimated, with the Change dummy variable equal to 1 after the increase in visibility and zero 
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otherwise. These regressions isolate the effect of the increase in visibility from market-wide 
events. Results of these regressions are presented in Table 6-2. For brevity, the results of the 
regression estimated for the year-on-year analysis are presented in parentheses. 
 Examining the results for the 10 year bond futures, bid-ask spreads are not 
significantly different before and after the change in transparency. Depth at both the best 
quotes and at the best three price levels, is significantly greater after the change. These results 
suggest that the increase in transparency has improved market quality.  However, results for 
the 3 year bond futures, also shown in Table 6-2, indicate that around the change in 10 year 
bonds, bid-ask spreads are not affected, while quoted depth (both at the best prices and 
visible in the limit order book) is significantly greater. Market-wide effects, and not the 
change in transparency, are leading to improvements in liquidity in the 10 year bond futures 
contract.   
 Results of the year-on-year regression support the results of the regression estimated 
around the increase in transparency. While bid-ask spreads decrease year on year, this 
decrease occurs in both contracts, indicating that the improvement is market-wide. Quoted 
depth levels for both contracts also increase when controlling for seasonality in trading, in 
line with initial results regarding quoted depth levels. These results confirm that the 
improvement in market quality in the 10 year bond futures is not attributable to the increase 
in transparency.   
 These results apply to the current 3 year bond futures experiment for several reasons. 
Both the 3 year and 10 year bond futures trade on the same platform during the same hours, 
with underlying assets being risk-free Australian Government Bonds. The 10 year bond 
futures trade at 0.5 basis points, as do the 3 year bond futures. Approximately 94 percent of 
trades execute at the best quotes in the 10 year bond futures contract, and 99.98 percent are 
executed at the best two quotes; this is extremely similar to the 3 year bond futures. Over 70 
Page | 74  
 
percent of traders in the 10 year bond futures contract also trade 3 year bond futures. These 
institutional investors are likely to have similar trading strategies in both contracts, and are 
likely to react in similar ways to changes in trading in both contracts. Thus, as the increase in 
transparency in the 10 year bond futures did not affect market quality, it is extremely unlikely 
that the change in transparency in the current 3 year bond futures experiment has any impact 
on market quality.  
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Table 6-2 
Transparency Regressions 
 
The table presents results from the following regression models: 
BASi = α0 + α1Change + α2 Ln(TenVolume) + α3TenVolatility + α4Ln(ThreeVolume) + α5ThreeVolatility 
Ln(BestDepthi) = α0 + α1Change + α2 Ln(TenVolume) + α3TenVolatility + α4Ln(ThreeVolume) + α5ThreeVolatility 
Ln(TotalDepthi) = α0 + α1Change + α2 Ln(TenVolume) + α3TenVolatility + α4Ln(ThreeVolume) + α5ThreeVolatility 
Where BASi represents the bid-ask spread in each futures contract, Ln(BestDepthi) represents the depth at the best prevailing quotes and Ln(TotalDepthi) represents the total 
visible depth. The binary variable, Change, takes the value of 1 after the increase in visibility and 0 otherwise. Ln(TenVolumei) represents daily traded volume in the 10 year 
bond futures contract and the variable TenVolatility represents daily volatility in the 10 year bond futures, calculated as the natural logarithm of the daily high and low 
difference. Ln(ThreeVolume) and ThreeVolatility represent daily traded volume and volatility in the 3 year bond futures contract, respectively. The sample consists of the pre- 
period, January 15, 2003- April 14, 2003 and the post-period, April 16, 2003- July 15, 2003, with the results for the pre- period is April 16, 2002- July 15, 2002 and the post-
period April 16, 2003- July 15, 2003 in parentheses. 
 
 
 
 
 
 
  
 
 
 
 Intercept Change Ln(TenVolume) TenVolatility Ln(ThreeVolume) ThreeVolatility R2 
Panel A: Bid-Ask Spreads 
BAS10 0.0054* 0.0000 -0.0002 0.0475 0.0002 -0.0406 0.0134 
 (0.0045*) (-0.0004*) (0.0001) (0.0019) (0.0001) (0.0006) (0.0456) 
BAS3 0.0117 0.0010 -0.0002 0.0748 0.0019 0.1692 0.0451 
 (0.0117) (-0.0021*) (-0.0006) (0.0521) (-0.0005) (0.0452) (0.0796) 
Page | 76  
 
 
 
 
 
 
 
 
 
    
    
*Significantly different from zero at the 5 percent level. 
            **Significantly different from zero at the 1 percent level. 
Panel B: Best Depth 
Ln(BestDepth10) 2.942** 0.1510** 0.6014** -49.14** -0.1231 -15.97 0.3590 
 (2.766**) (0.2555**) (0.4951**) (-53.47**) (-0.0360) (-4.955) (0.5070) 
Ln(BestDepth3) 5.199** 0.1432** 0.0732 -46.70** 0.3481** -19.20 0.2941 
 (4.811**) (0.5156**) (-0.0447) (-61.38**) (0.4525**) (-10.00) (0.6554) 
Panel C: Total Depth 
Ln(TotalDepth10) 3.966** 0.1994** 0.6467** -56.30** -0.1226 -15.19 0.3924 
 (3.408**) (0.7545**) (0.5367**) (-72.30**) (-0.0207) (-6.080) (0.7542) 
Ln(TotalDepth3) 6.349** 0.1300** 0.1640 -45.14** 0.2765* -10.39 0.2417 
 (6.010**) (0.4949**) (-0.0083) (-49.52**) (0.4237**) (-12.01) (0.6397) 
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7. Conclusion 
 
This dissertation examines the effect of a reduction in the minimum price increment 
on market quality in the 3 Year Commonwealth Treasury Bond Futures contract. Previous 
equity markets studies find that a reduction in tick size improves market quality for liquid 
securities. However, less liquid securities are adversely affected by the reduction. This study 
is the first to analyse the impact of a tick size reduction on overall market quality in a futures 
market setting.  
 Results indicate that bid-ask spreads are significantly tighter after the reduction in 
minimum tick, consistent with Harris’ (1994) hypothesis, and empirical results in Jones and 
Lipson (2001) and Goldstein and Kavajecz (2000). Bid-ask spreads fall from one basis point 
in the pre-period to 0.51 basis points in the post-period. Bid-ask spreads both in the 10 year 
bond futures and 90 day BAB futures contracts are insignificantly different around the 
structural changes. Quoted depth in the 3 year bond futures, both at the best quotes, and 
visible in the limit order book, is significantly lower after the tick size reduction. This finding 
is consistent with Goldstein and Kavajecz (2000). The 10 year bond futures exhibit no 
significant change in quoted depth, while the 90 day BAB futures experience a significant 
increase in quoted dept, possibly suggesting a migration of traders to this contract. It is 
important to note, however, that depth remaining at the best quotes is more than sufficient to 
accommodate the average trade size. Trade volume and price volatility are not significantly 
different in the 3 year bond futures, or the control contracts. These results suggest that the 
reduction in bid-ask spreads and quoted depth is isolated to the 3 year bond futures contract. 
 Multivariate testing confirms reductions in bid-ask spreads and quoted depth in the 3 
year bond futures contract. After controlling for contract-specific volume and volatility, 
market-wide changes in bid-ask spreads and quoted depth and market-wide volume and 
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volatility, results indicate that the significant reductions in bid-ask spreads and quoted depth 
are confined to the 3 year bond futures. Results from a year-on-year analysis, which controls 
for potential seasonality in futures trading, confirms the reduction in bid-ask spreads and 
quoted dept. An examination of overnight trading, which represents approximately 30 percent 
of total trading activity, again indicates a significant reduction in both bid-ask spreads and 
quoted depth. 
 Results regarding price impact around the move to half basis point trading indicate 
significant improvements, especially for large buyers. Purchases in the third largest size 
quartile experience a 0.1898 basis point reduction, while purchases in the largest quartile are 
0.2503 basis points cheaper to execute after the reduction. Results for the two largest size 
quartiles for sales indicate improvement, although the reductions in price impact are not 
significantly different from zero. Results for the smaller size quartiles suggest that there is no 
improvement in price impact after the reduction in minimum tick. However, the highly liquid 
nature of this contract results in price impact being insignificantly different from zero both 
before and after the change for smaller trade packages. 
Concurrent to the reduction in minimum tick, transparency is increased from 3 to 5 
price levels. While this could potentially confound the impact on market quality of the tick 
size reduction, results from an examination of an identical increase in transparency in 10 year 
bond futures in 2003 indicates no impact on market quality. As the 3 year and 10 year bond 
futures share similar underlying assets, trade on the same platform with the same trading 
hours, share a similar pool of investors and have similar order book dynamics, as with the 10 
year bond futures, it is extremely unlikely that the change in transparency has any impact on 
market quality in the 3 year bond futures. 
Overall, the reduction in minimum tick has improved market quality in the 3 year 
bond futures. While the reduction in bid-ask spreads and quoted depth provide conflicting 
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evidence, the significant reduction in price impact, especially for large buyers, confirms the 
improvement. Consistent with prior literature, in a highly liquid market setting, a reduction in 
minimum tick improves market quality. 
 This dissertation provides a number of future avenues for research. Out-of-sample 
tests, with different interest rate conditions, will provide a more robust analysis of a tick size 
reduction on trading costs, as market conditions may be associated with the buy-side bias in 
price impact reductions. Previous research suggests that information announcements impact 
on liquidity. Thus, future research could examine market quality indicators around the tick 
size reduction separately for information announcement days. 
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